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17



#£ 11 AKEREHEOHTHREM

HNESAY | HESA.
EB d CO, [ | MEKF COo. [ | Bifi S
I IR
?Hﬁgiﬁﬁ 252 252 kg-CO,/GJNG §ﬁ 11.0) Table 5 &Y IAE &
%5"111? F1 | 9306 93% _ éiﬁk 12 @) Table 5 &Y IAE &
Egnﬁ CO [ | o, 77% _ éﬁ 12 @ Table 5 &Y IAE &
((3ng$])“1$ 52% 85% - Xk 12
REEEE 0.12 0.12 GJ/kg-H, Xk 12 D Table 5
3CHR 12 0 Table 5
REHES 0.10 0.13 GJ/kg—H, EIR CO, MM XYL ILE
BERORENEMEHT
CHk 12 @) Table 5
s XETIE, KFRLWHLER
RouRk | on 381 WWh/keHe | 3¢ IMPa (=8, 3MPa TOH:
OB HEERL-
EBAHD CO, 2030 FEEEDH R T (World
HiEH% 280 280 g-C0,/kWh Energy Outlook2022 M APS </
(R#1) F1U#)
ggg Co:# | . coykwn | BEBBAGLESEOLR
(BT &
%’3&‘;;&11:!* 3 3 MPaG
F# 12 AERREEORFEMEORTRSM:
HE fig BT £33
BRE 1,277 | €M Xk 12 DBZEOEBRZEZALVTRE,
HEEBIRERE, HICL-THENRGLS-H. BROHIE
BEE&ES |14 % FRRMEELTERE, —BICKFIRAMZIEHZITIEE
{IELW=8,
RAEER % HBHRE, TOCIIMET O 1 FRICEHE
EEE % HNERBE, LFETSOrO—BILEEELTHRE,
- 07 % HNEBRE RERFELXST ., REIRAMRE WG OREEF
’ A,
—_— ﬂE?\QEo *ﬁ%m%o iﬁio)ﬂj54§1_>ﬁmo)fﬁ
REEE (1 % SR,
AGE 1.2 &M 15 2REEE,
CO, 8% . B 11USD/t-CO;, GCCSI, Global costs of carbon capture and
& é - N 1,217 | F/t-CO, | storage, 2017 @ 7~12USD/t-CO:2(BE L D&%, IR E
R FE8EICRE

18




(2) 18RH At

R 13 IR AMEORHRFRMAEZ T, BIRIRIERF GHG PEHiEIX, XM o7 b Y 7M
DFPR Lt Hc Y OPRHEZ A7z, C0,ENXR, BIRIHF R, REAT AHREFL, ST
DREZM N, & 14 (TR ZMEORFEORITRSEM 2R T,

£ 13 BRI AL ORTHREHE

WRKSA
HE A E T W
BRIEER GHG #E _ HER 13 KYESR) 7 M D18 i iR
ey 0.138 ke-CO/keH: | o iosn e ce
Xk 14 DEEEZFA.
CO, [EYn 95 % PSA A OH AP DAZHED
CO, [T
BRNEER 197 ‘;ﬁ‘“g"‘te/ ke~ | vk 14 D EH
BHHEE 6.32 kWh/kg—H, Xk 14 hoEH
KRHAHEE 0.0198 GJ/kg—H: Xk 14 HhoEH
2030 F£HEFE Dt R F 14 (World
E¥ﬁ£ CO. B fR3K 280 g-CO,/kWh Energy Outlook2022 M APS ,71)
N #)
%ﬂgi’oﬁm%ﬁ 0 g-CO,/kWh PREHRIE AN - D B O SR
iayham;kﬁaz 3.0 MPaG X#k 14 DEE
# 14 BRH AMLOBRFEMEDORIRSM:
HE & Bif mE
= XEK 14 @D 2030 FEREDEREICRY
BER 1818 | {8 CLEIEEALTES,
EERERIFELE, l:&oﬁllﬁh‘i%é
. -6, BRDOHEEZRRMEELTHRE,
Bl BB . B I KEORNEHBL T IRE
L=,
WRBRE, TOCIHIMETO1ERICE
fRiAE R 5 % t
WEREBE, LFETSUrO—BRLEEL
BEE 2 % cHE,
- NEERE, RREFEXZST REIAMR
! 07 % 5 WG OREEFIA.
— NRRE  AMERAENESEFND. BE
mEER 1% % DHTSAFI— 5 DIEEFIA,
AGE 12 &M 15 Z 4%
11USD/t-CO,, GCCSI, Global costs of
CO, 8%, BFrBEMR | 1,217 F/t-CO, | carbon capture and storage, 2017 @ 7~
12USD/t-CO:2 (B L D#f% . FREMR)

13 Global methane initiative, AUSTRALIAN COAL ACTION PLAN, 2011
Y ETE, FMNOEBAR»OAREMET S 2 —F = — OEFICHET SR, 2015

19



| EEET

(3) KEAF

£ 1512 KEMOHRREZRT, KFE - REFEHER 0 — N~ v 70 2030 £ HEET
X, BRI, AFEYUVOHEBEHELICPEME LIV T AL VEDIE ) RMEA TS0
FRIIT VA Y BIZHEE Uiz, @5, KEMFHE, 77 MIOAKEEAE LR —F
~ v 7ORBEEZ AW, BIRITKEMREEH LBE L, KEMRML. BROFBEH NI
AT TEHTHLEEE L, RREHZHH L2 B OERZMAE DR T, &imflH
FrmEIE, BRI TRESNTZAKFOBERZEREE S L ) REIRLEES
DR, FIHEE TIX, B0V A ho BRCRARIZ L 2HEEREEZ AN THONTILE
BHHIH, KRETIIIY bz L L,

K 16 ITHIAD WG IZBIT 2 KBMOB=REH 2R b ERMFIHEERT, vL—7
DA ZEEE . SRS PV R OVRSDFEED 2030 FABE DO RM B O EHEE BV, XY 3%HhiR
ORI A ERZ RO A BEAEB LR ALEH L-, 20X 5 L TRD 5% HE &
REF AR E SCREDFEEIA L Ea—v— F2AVWT, YEHIBOBF-XE N A+
B L7z, RHLZBHa X b ERERHEEANT, KFEaX b EEHLE, ~L—U7
DOKRADE S RA P RUERMHIAEIX, YHOKNEBHOBZREEZ R EER1o727
O, XERUDOEEZ AW,

#& 15 KEMOHITRRME

EE fi& BT =
KF-REEHhEREO—FTy7(2019)2030 4

st ZILhY _ BIETIE. RFE. KRLU-VDHEHEEHLD
IZ PEM B XU{7ILHBDIEFSHENTLNS
T:&)o

RIE 293 5 /KW ﬁgéﬁﬂ!ﬂtﬁinﬁn—h’vﬁ(zowm 2030

5o Ak 3.0 MPaG AKF-BRHEEHERO—FTYT(2019) DEHK

xEH : & HBBHORROEA,

Mg Rl | )

BAHOX s REBR

BEFEE g’g A= REBHE

s R, EICk->THENRLEL-6.

EEREBR |14 % BAOHESREBELTERE, —iI-KES

DK% - EIEER RS KR - REERER 2 — F~ v 7 2019

16 TRENA, FUTURE OF Solar PV, 2019 1% IRENA, FUTURE OF WIND, 2019.

17 World Bank, Global Solar Atlas % 1} World Bank, Global Wind Atlas

B REaA MRAE WG HEERVRBEIA L E2—3—F,2019

19 ASEAN Centre for Energy, Levelised costs of electricity (LCOE) for selected renewable energy technologies in
the ASEAN member states I, 2019.

20



AMZEHBZERIARMD LT IEELLEN =8,
RAEER 5 % BT, TOCIHIMET O 1 FRICEHE
%ﬁﬁ 2 % gﬁﬂgo 1l:%“‘=7’5>t~0)—!§ﬂ‘]ﬁﬁ§tb’(§i‘
- NRERE, RRFEXZSC . REIRAMRIEWGD
HR 07 % wEEHIA,
— WHERE AHERE, BEDYTSAF—

mEER |1 % MR DEEFIA,

A4E 1.2 &/ KEHREICHBLIEBRELELTIS BHZEEE

# 16 WAD WG IZBITHKEMOB=RESH A b &&mHHE

: ®HIZ- | B A
£EE | RH (FA/kwh) | (o) | W%
+—2+5 | BAH 233 195 3CHR 16, 17 DER IR E &3 FIAEH
)7 (K3 ) ’ LHXER 18 ZRALVTEHORXMEETH
EH(AAN) | 486 346 =
; L=> Exj’[g ) 424 153 mL
ETEAH(RAAD) | 336 5 Lt
Xk 19 OIL—F7DKAEBEORE
®HOKD) | 277 7 R

2.5.2 Gate to Tank (GtT)

£ 1712 BMAOKERETS  MONOEEFOFEOAODOE TR THET HE
MR OREHE %2~



£ 1T MAOKERETZ > VAP LHBERZOIEOAODOF LR THET 2EBNKRD
PR

IxFv)RE
wyyy | REAE NG | i | mrmx | mwee | POROR

B AV A (MCH. NH; D &)
&)

. BH(R&-BI | Bh(R#- B (R|_

BAEKF | ) Br#) | BOG G BIH)

won | BN RECBI | BARE: | g |B A (K| BARHBI
) RKEAR BIXR) ! #H-BIR) | R).KEHR

NH3 BN (RGBT | BH R | ;g B (% |BHE#KE-BI

) KRAR BIR) #-BIR) | ). KRHR

ERA% | BH(R&-BI | BAH(R#- |BOG.CE|B 5 (&
> *) BI+) | $-BIF)

(1) #ALAksR

51K FEF = — v DR ERT, BILKFEF = —ix, KEOHEIL) b EEREH %
D= O, EfEEX, B AR, ENE@XE»OERIND, mAZ B LE LioKkE
Y7 I7AF2— it Gl BeFEFITTHERRBTOLD., BILKEF = — OHFRIZH
WTIE, EFEREEOTR HE L, AME LT ) I bHEE Lz,

R 1BITHALKFE T AT LD L BRBEZ T T, 2B, XEROWALASE DO KB HOR
R, AT L EEBRAA DRREAE 2 K D ING Elh A R— X ZiRAL K FE R A - BEEN
ING DENH D) 2~5 FRREIND LBELIE L HES NS,

N T il T e I ot S - FESE)
EBEIEAN

5 WALKEF =— ORERK

0 JIETE, EKMRERORET ) —REHC L AF R RINVF =V AT A (KEF=—VFETL) O
EHRAREMICBET A A, 20124 RO IIGETLE, FMOBESMEPLAFELZMNESTE Y 2—
F = — 2 OHEICET AT, 2015 4

22



£ 18 WILKFE AT LDk E B

IE BT BRE =

RIBBE 50tpd 15 & -

XEk 20210 HRIBEE. BN

&t BALBOEB ARG 2,264 (&M

0.55kWh/Nm?® RELLERE.

A5 Fm 4 &

RAILATE(BOR) 0.1%/d _ )
WOTE | ZARSIIEE 13% 1,398 {&M égéoft}?ggéﬁfe %
(HFFEH) | SHBEESIEE 125% . %

K 2Ty DBAHE 0055 RALBI-TRRILT SBE,

kWh/Nm?

INGEZEMBELUD 16 T m 2 E

BOR 0.2%/d - -
MEE | 29.6 km/h 1219 &M g‘oﬁé g’:*;‘ﬁ_%%‘ B

A fmE& 208 . °

ARV ~ BF BB % 9,100km

B2 56 Fm 4 - <

RANATE 0.1%/d Xk 20 FISETE, BE
B KFRLEE-YDEHHEE 0017 1,711 {€M R 21 B
(BAZM) | | e N ’ ' ' ZAK. BEBEORRSITH

KZE(HR) DILHE 1 6MPaG AKRELTHET HBE.

(2) MCH

XK 6IZMCH (AF Ny 7 a~FxHy) OV TI7A4Fx—r OkE~T, 7ok Xk, b
NV NZKFEZFIM LT MCH 28L&+ 2 MCH g OKFEWHRM) . MCH 27 I IVZ v T1—IZ
AT T2 DI — R TR 3 D AT 2 (R ) . & S IV 2 o —I2 K B REEHEERE
kT 5¥E Lk, I ANE =5 MCH ZEESIT L TR % £ ChYT 5 Sk
Hi (B5FHE) . 2 LT MCH ZBiAE L TKFEEZRET HKERE MCH OBiASE) & &
KFEEZHMT D72DOAFERBO T o AnLHEKR I,

H, A MCH /~ T i H, K% H,
. (ﬂﬁzﬁ) (BiksE) =]
g g HBE || e 2
Tol, o | | pane | | BEVFHD rrp——
I. I.
RIEmmmaE |8 L

X 6 MCHY7FAF x— > OHERR

AF o — U ORFHBIT, MCH2OAKEZIRY H L7e® BAELEZER) KRS b=y
I ANH o H—TMCH B OkFEFIM) (R%E S, BIAERYOLEEZ -, VA
INEINDHRITH D,

£ 192 bvmy /MCH DY AT MMk L BRF 2777, MCH B GG (OKFBEHM) 5> H#@k
FTIEFEHENTHY . BEFOHENKHEEZBZIZ W Lz, MCH 726 OKERE (BiAFR)
DOFRMERIZHOVWTITEEEL T Y 7 205 MCH 85E KFEFM) OREHRELF%ETHD

21 Cardella, Roadmap to economically viable hydrogen liquefaction, International Journal of Hydrogen Energy, 2017.

23



EARE LT,

SyHT T, MCH BUSE Hi & Bk U5 T B KB DR LD A 12 K 5 JREESyHr % 3206 L7~ MCH
RIEHIZIZ, OFM, O~ L —v 7, QUAE (T 77 HREEM), QYU TIETO 4 #h
WAME Lz, F-REAKEICONTIL, PSA Ik AEMBELE TGS BRI 3 0E
D) D2 —ABRBE L, Lo THWITE 8 r—AEM L3, £ 19 ORmEERZT. 1~
FE L L TRGEHOZEMN TAERERL (PSA) IZ X BEMEE(L T ot 2 2R TR A L= 4
—ZAD¥fE%EFEHER L7z,

#F 19 FAxT2 /MCH ¥ AT LD L @i

B BRE B

RyEvhbioant

s HUoDRETOERZR

MCH 845& ?g g;r/ﬁwﬁ Ui#%t?‘)yd 5
OkEEM) | WAL (REMBOLe |72 EH EITHE.

FR5INIEE (F/F5/

DI FBRGHGIETR) ) FEEECTY
2EBE,

- BAEREHT L o,
Bl 4 R A e 5 BAKEIOEZANSE
(LI DY) ﬁ%% 496 ton/h ﬁfﬁ%{?ﬁi? %g @ | LHELTROT(RR
HAL) e i ' EmE,

R T2 8/F5

BEBE% 48

MLIUREVYD
R Wt £

s ao0% 91 {EH " =

(FEA1h) 70,070 m*x 1 & EBALT 1148 X% EITHRTE.

(BRKHEAT) MCH R4>%
2 Bo+EEm 1 €59
51,364 m*x 2 &
LR1 fia (5 Bh#R)
HEDE 8%
BLEx B#E 63700m'/%&

30 B MR EXREESE(

(BB fEB% 368 B|E,
€% 108
¥k cEid,
B E% 48
MLIUREVYD
B Eih BWixi1 £ .
(B 1Fib) 70070 mPx 1 % ;;f_iézﬁ?gﬂ Xk “EBEITHRE,
€::5735305)) MCH 424 wn :
21 B +8EER1 9
90,215 m*x 5 &
KRS 30 75 ton/ B3I/ F RIVLER (b /R5I/
o 0Bk | 2R s pon | BARER ZosR | DIRIEOUTES
('2030 ) IN—=HADREEER RS IZERE,
AR KU S, ERBIIAKRFEEL IV

2 v—x hv—, WIMEFERER, C AR (2021 FEER) .
BEEZFLTI S (B2} LVRE

B iREEC, LFEEaX MV FT v 7 2000 4.

B £ Aok, Newbuilding Prices (2021.10~2022.10) .

24



[£4E 4.9MpaA MLIUEURED R L
5% 288 D=6H%,
EfmEREIEXE > 55
EIZERTE,
PSA
16.5 & Nm®/h/ %5l
4ok g KEREULE 90%
KRR = | 2mE KEHUGE o6 8 | BERIXBIESE
) N—UHRIEFRAFRTOE | H [ZERE.
ADQEREELTEURL,
H, BRLEEWNERIEFD
FFEHEMKRELTHTA,
3) 7roE=T

TWT v E=T OV T ITAF == O ERT, et d 7or5=78EI25%
TR ERw BET R0 (BHRME), EREKFEENENT VE=T ARAICHIE
T O, BREEKBORETANST VBT 2T AT BT 7oE=T%
PRI A A Te £ C— BRI TR S D REMT AR (RA ) . 7 v = TSN IS K 5 KB
FERSEs T 2 LHs, 7 U =TRSO T =T 2SS L CRIAT S £ Tl
T D A (BT R T =T B iR L CKFE A RS D KERE (T =T 0R) |
Z L CEMEAZZ T D720 0KERU T o AR EN D,

R 20T VE=ZTDOVAT MR EEZEZRT, 7 2E=T7 ORIED Hliis £ TIPS
R CH O | BEFOEMKEEZZEIZoN LTz, 7 E=7 O40fR OkRFERLE) 12O\ T
I, SCHk 28 2B BICRIEELELRE Lz, o, O iy v =7 s & Rgslin <
b HKFEOREROE I LD BE SN b EM LTz, 7o =78iEMIZIX, MCH OFF & [F)
BRIZOZIN, @~ 1L —v 7, @QUAE (7 7 7 HREE), @Y7 787 0O 4 ka8
E LT, BEKRIZONTS, PSAIZ K omiE Lz 250 (R 208E0) O 277
—AEME LT, Ko THWIEE8 r—RHEE L7=nd, & 20 OfMESEIL, RFME LT
FLEMOZMN TRFERER (PSA) I X D@L 7 7 R 2 TR L7 — 2 O%fE
Zoaia L7,

H, NH; Ha Hy

—{Em H = | KERE F| Ef{ kE
am L (NH, 5 8) B
A, e e wing (REOEE)

Air N N3

(s

K7 TorEeE=THTFI7314Fx— DR

26 NEDO FERHEE, “KkFBXF Y VTS U T4 =V T 40— Z T 47, 2009.3.
2 MPEEEME b U F — KEHRICBIT BRBHBEO TR RAET IV E AHEEOAESITICBY
HPEHEE (PEC-2002 P-04) . 2003 43 A.

25



26



£ 20 TUVE=T VAT ADfFELEER

T BRE wE
EROBEE
RO ZERVUEE (2 5D
(BFRHE) 13 5 Nm*/h(128 Bk>/ | 172 (€M X% SEITRE,
)
HOFEAH 2.8MPaA
NHa %ﬁ'Z(DT:U)U)ﬁE
AOFE 28MPaA
HOFE 15MPaA _=
EEEE EREL 44 26 €M Xk “ESEITHRE,
LERNEE 135 Nm'/h
(128 B /4E)
NHs ﬁﬁi@f:&)@ﬁ&
AOE BFE
HOFE 15MPaA =
KEERE ERSA 44 32 &M Xk “ESEITHE,
KENEE 395 Nm'/h
(28 B /%)
N—nN\—Ryaik
2,400 b /%R 51/8
.= 2 %35 .
FUOEZTERK EAINE £ /S— S 2P 413 &M Xk 2% S EITHRE.
BERRH RBRIBELE NS
DEER,
Xk P ESEITHRE,
b YOE-3: ] ?Hﬁs,i ; H A% 188 {8A | 7UEZTIXERDT-
(T H i) 235 5 EER 1 4 ERARUT 2208 | HBOGIAVTLYH—
(BUAR AT 54606 mix 2 & M LR, B A
' RoTEIZRE,
VLGC #A
HEE|HE 98% MR RRAREEM P
pi L b B#E 86,700m*/E 310 {8/ EBEIZHE,
(R EAT) fEE% 298 MEBIIXE 28 EIC
EH 3E BRE,
#¥EE C Eil,
Xk 2 E#BEITRE,
B ?Hﬁm?i ,ﬁ H AUH% 366 A | 7UEZTIXERDT-
(1B (F1b) 2;‘ 4+ B0 1 #4) AR T 204 | HBOGaAVTLyH—
(R HEAT) 86,274 m*x 3 & | NRE, BHEITER
' RTEIZRE,
NH; JLEEE 151 Fh /4 Xk 2 ESEITRE,
(2,287 b /B/F5) a EfEIKRERICER
ki 2 %31 ARER 2B | 32 psa oreth. 1L
(NH; 7 f2) BREOMBORGIZHELR i B EICRET S
3 (L. PSA K—UH R | Tresn 316 | L7
PRGEE KRN RREIZKY AOEIE NH; 270

28 NEDO fREHEE, “KBHAEEY V—r 2N X — A7 Al (WE-NET) 7% 22 3, &k
AT LFRET, 1997.3.

»® HADME 7 4—7 Affi. “DME N> K7 v 77 A— Atk 2006.
N AAREHMS LY ) — R, Y], LPG BREIKE LPG - 7 v =7 E il 2 M OBIERN R,
2021.12.2, https://www nyk.com/news/2021/20211202_03 html

]

=




s TROHAES .

[E s [EHERIEE (T 30k 2 %
AOE 1.7MPaA SE|THE,

HAE 4.9MPaA
4602 a8/R5)

PSA

16.5 5 Nm®/h/ %5l

KEREUE 85%

2 25
IN—=UHRIENH; B ET O " a1 —spen
2 ) EIE & LC BIIX. 86 {2M Xk &S EIZRTE
H, R RILALEEIX, N
—TUHRIFFEET . NH;,
oE-EfER. TOFEFFERR
KFELTHA,

KEFER
(F—ARBT4
—xt8R)

(4) BREA 2

BIZEMA X v TF = — DR E T, KFEL CO 2B YT o TSI K - Tl
LT A X B RIRT A LIRA LT, b L, AA X U PNRA S ING & L Cili
%, ARMEGT 2V 7T A4 F=2— 0 Th D, FHOEEEE 7.4 BN’/ FD 55, K8%
MBEFRA X 2T D AMALLIRED TRIL R A L GRA X VU INRA LTZIREETH D DT,
BRA S o OlEa A MEd E LTS, £, FEHE Lz Co, AR A Z U FIf# COo,
PEHELTH T R TD0ICo0TE, BEOE2RH DL 00, AKRETIE, Tt Co,
PEHE LTH T RLTWRWD, BRA Z 2D COITIFRANTIZ RG220 5 DRI/ A
F AHRD CO, BHNHID EZEZ HNDHD, KMEICBIT D Co 1L, EIZa A FIRFED
B D TR EBITIZBIT AR LT CO, Z48E Lz, JEE CO. DAk, /N CCS
FLREFEOMRITHE S E | IMt/F OB CRES S 417z €O, [FNE A 2600 [/ t —C0z 122 k
RA T T A N XD 100km DFgE = A k& f1Z 7= 3000 /t-C0, & L7,

F 2ICARAZ v F =— o OfERE L BRE LT,

OAMPEERETEM Lt v — KRFHRITRIT DRFEMRARE O E IR RET L & AMEEDAE ST
%A (PEC-2002 P-04) . 2003 423 H.

R AZF= a VHEERERIER CO W v MIET X 27 7 =2 BRA Z I ORRBER O
COx 1w > MBS 2 R, 2022 43 J,

https://www meti.go.jp/shingikai/energy environment/methanation_suishin/co2_tf/pdf/20220322 1.pdf

33 T. Nakagaki, Cost of CCS-Current & Future Trends -, Japan-Asia CCUS Forum 2020, 2020,
https://jp.globalccsinstitute.com/wp-content/uploads/sites/3/2020/10/2-5_PD3-Nakagaki E.pdf

28



\ BEA

>
BL . ’
mam || o || mim | aAnz o
6,0005m3/4
9,190km
2.5Nm3/%¥E Cc0o2
X 8 BRAZF —r DR
#z 21 BRAZ U Fo— DR L BRE
®BE BRE w=E
Aax—3> | 4000 Nm*/h-FR%| x 2 % | 39 (€M XBE*DAA R =30 KK
5| (300Nm*/h) DEFHZE . %S
KEFIAE 99% E|TRE
p 2l 1,750 tpd (57.4 5 t/4E) 261 A | RiEEIX. XE¥D 30 F v/FED
BAEBOEHREAL LNG ZILBOBREZSEICR
0.37kWh/Nm®-CHj, E.BEHHEEEIDHEESHD
IAE #5E,
EHh TR AERE29Fm? 2& | 72480 | BREAD LNG EiOBBED
RAILATZE(BOR) 0.1% BREBEOSEBAZFERLER
/d L=
B LNG #8558 16 Am3/% 1 | 208 (&M LNG O#FEMOMBEDT—42N
& —RIDT—=ED5b, REFRE
#¥ BOG(FEHNIZCE dD 2017 NS 2018 FEDMEES
MEFIA) E(TRE
B iriE AEHE2 75 Am® 2 656 &M BEAEARA®D LNG EihDRBED
it BEE “HoEBAE/ERL. O
RAIATE(BOR) 0.1% =23 7703 EEBLTHEE
/d L1=.

(5) FEAFEEANELE

I TR, AL LEASNIZKFEE, ENOKEAT—Y 3 DX H /OB ERICH
LTEET IV T IAF=— 2 BETD, 12720, ZOFBEFRIIKFEARAT— 3 VIZRE
EINBHLDOTIRNWET D, ZOVTT7AF=—2TIIHES 20MPa, 1 E%472 9 3, 000Nm® D
BIXREN R OMEAKFE L —F—%2F- T, KFEZEETILDOLET S,

AY T34 F=—ViFR 9OT oA THERINLIbDET S, Thbb, kAL
B~OAY ONOHEEFZOX 7 AQ0E TEIHMERA & 35, WALME CREICHEH

¥ AR, B RrKBLPEH R CO ICLB AV ARBLUEHAAZY v FFIAZ B L
Power to Gas > A7 LADHFZEEIZE . 2017 4

35 GhR, = M NG (ZEBRAEEROH 2, 2007 F

% %11 REBRTANY—WES EXBRIBE TAVAT LAURENERS, EF 3 HERG| 0%
RIEFERIZ AT T2 BB R I >\ T, 20144E7 H 17 B

1 <) 3y b, LNG FEfAHHES (2018~2019 4, 16~175 T m?) 235K

29



SNELN T E 72KRFBITETEAEMREIZ L KKED S 0.900 MPaG (1. 013MPaA) (ZHEX
Nk v 7 i End, ¥ 7 OfBRARIIFEROI AL T5H, ¥ I/ bmEN
A b L—F —~DIEERIZH 1= > TIIFIA A H OEREHE T 20MPaG IZHE SN D, EEH R b
L—F —OFEHEMNIAGROMEY 20MPaG, 1 EITHK 3, 000Nm® ZEk T 52K BEEZFHEOL
D LT 5, FHA, W FORMIZENEN L KT oL 5, &7 0t XORMAARDORIE %
K 22177, PL—T—BREFBERICHET 20, BEINLTVWD FL—F—IFEX
R DRFRERR i & 72 E D72, T T TORGHEHOR R & LTt EL2WnbD LT 5, 4
MOAKERFLEIZASH A & HIT 77, 130kg TH Y WEHAY 2 o R 1T720,

BB ARFECBOTIX, BAEREICA S ERTOKEDESIX 3MPa (WtG) K Ut 5MPa (GtT)
ERRE L0, BWERADEMIBEL L TRL, 32X FRCLITIEED TVRYY,

[ | for oo ’
1
A HNIY - L (mmw) "
A% l B 1| R ER WEAR—5— iy (mx]
i 3m4 #6152 25 50km i
i | KEGHER
- GRS ; 77,130ke/ & - B

X 9 ®WEAEENERXY T T AF =— OK

£ 22 WEKFRENEREY 7 T7A F=—r Ok E BRE

BE BRE £

rE: [iEKE

BE#RE: 98keh
(AAH) KIERE: 109Nm*/h

EhHh: XKRE

FMAHE: 77.130kg

mE(2 RHIAEE): 98ke/h N -
EREREMSE | (109Nm*/h) Zig;{;’ﬂ%‘f
(8% . BKE | EfEt: 100 9,300 5 M 2R =T IL® =
) RIIM: 2 RN SuTRE

HEEA: 0.114kWh/Nm* H,

SZRERBEShTLHEK
FEERE: 385 HMOMEXRKRARAE
EEEMITE | RWE: 10% YD S

BUREA) | SUHBH: 445m/ RSl 142 f8F FHL(- 2/3 BT
5% 2 5 BEREOLL IR
BELHT
R BE) 98/ B/ AT AL
WARERE | 2ot o osopm | EAERE. -3
(BRARBLAT) %Elﬁ; 2%‘-511 ' xrl:?l,\'cli'"‘*’l:a:
T|AEBL: 0.190kWh/Nm'—H, SWTRE
BEARIL — | BEORREAEH: 20MPa. |, | FL—5—OLH M

5— 3000Nm*, 1 B (RERBEH D+ BIT2SRB. REIZ

3% Taylor and Sinnott, Chemical Engineering Design 3™ edition., 2021.

¥ FRR T, A ERNCEERERARE, 2017
O HFAVE2—, LHENAEAGHRIERE Vol 3, 2018 F

30



(BRI L—5—28) YEHEICEHL., M
FEEICN—5—HBHZ2BE. & BLETHEMEHEHER
AEADBHRZEER HOoEMNCEHL:
PRE: Bk &

YRE . 3.4km/L

FSA4/\—: 24

FEA - TREASRT: & 1 B5RE
(HAH) FERHAE: 77,130kg-H;

(6) WEALASRENELE

ZZTIHEA S NZIRbARFR ZRbAFE e — Y —ICREEL, BRNO/NOFEZRICEX
FTEIVTITAF ==V DRBEICONTIHRRS, 2OV T F7A4F=— 13K 10 D X 5 IZE%
EOBbAKEITR (BILKFBOEMRFE L), bKkFEo—Y —#@Xo 2 >07at X
NHEREND D LT, BXEETRILKFEr— Y —IITFEROFORILAKEZ 71
TikEA LT 208, ZOFEFRADOFZ 7 1 3AKFMOMENTHD, Y774 F = — Bl %E
BETHCHE-TIHIBRERBEORE 22X 7 W5 KB O THEFN AR
HT L&, 2.6.2 THRT ZEEKRBEORICAREREY 77 A F = — 2 Lakilittik%E %l
L THB e L 35 Z L 2#EFE L T, 5t/ BB OBIRIZESWTIRES W BE %S
BAT 5, BEMICIER 10 DX 5121 FToEEE#N 5 3 A0 23kL f&ikfbkFEa—Y
— T, BPHOFERICKEZEXT D LBETH, LiBoT, I FERUITHLND
BOL M O EIL 1/18. u— Y —ORMERIZ 1/6 L 725,

(cxzmrm) R 18BER
i EA KRR r_l_] Lh, S
AR | GRiex) | itk RO—)—| rrr=_,"=_,"=_
ﬂﬂ;;k:mA 3849 3% PE A 50km @@@
&Y
S KRGO E
77,130kg/ £E - &

X 10 #AEILKFEERXEY 7 TA Fx—r OERR

BOEELH RIS D &, KFEOERME@LEIL 80,363kg/4F - FEFX18 FEFTAF
1,446, 530kg/F L 72V | ZOBOKEPBELAKEOE TAEMNO AN IND, ZOKF
Wi 18 JFEFROFEMAEFTEIIMZA T, FHA, WERICRETI 7T vy aH RO RS}
L EREMY VI TORANA T 53 % ET, TN EFEMBHFIHEEZEE L TRMYZY
DAL AKFEFRICET L/ 2. 54n°/h L 725, EXREMITIZ O3 AREHERTHZ LNTE
DAL AKRFEZ 7 ZRAELTEY, BLKFEIZE 1D 3 B0 23kL #HiffbAkFEo—Y —|
EMEN D, BLAKREOHHARRIL, BOARICIKILAKEDORIELE HLE I B 1D DHER
MbLEEL T4 BL 5, WA LRMIX 1R 35, &7 0t 20ORMRSED
REZR 23177,

41 TEA, Technology Roadmap Fuel Economy of Road Vehicles, 2012.
# JAE ff, (NEDO Z7t), AKX+ UV TILELET7 4 —VEV T 4 AZT 4, 2009
BARECTER L-FEELT ) 7BV THRERMOEMRIIE LV 2V I EEEZ/:,

31



# 23 EABALKEEET = — > O & @R

BRE BRE
FRE: BIEKFER
BERE: 181kg/h
(A (KIS 254m’-LHy/h 18 BERS
FERANE: 1,446,530ke
18 |/ERS
FRERE: 3849 BEEEICE
BOODBERBE: 10% 1.97 {8 HIhTL3&
Aok E ih BUHBRE: 20Im® ('1 Py IEKFTZVOD
BTl - BT a0 R 1 R5| Y 011 {8 BDELRBEEX
(BRAKE ) RAIATE2: 05%/8 Fﬁ) : Y 2/3 T8 &
AR DSY aORES: 13% PCl 2#{F-Ti
EHHEE “: 0.055kWh/Nm3-H, LI, FH%
HEEZST,
BUHBE: 23kL 186 FRERY
s | A% 38& 5000 5A/& | REIX Y &1L
ggmﬁn Y R Bk = ICHHL. £/
(B ) #RE . 3.4km/L (1 RERY | LETEMEHE
RSA1—: 24 =Y 833 FA) | BERHOENDS
A - AT BSRS : 4 SRS -1 BERS HHL-E
1HERS
() FREOSY A0RE: 1.3% O—y—hdD
R AE: 78,146kg-LH, BIEKFFE
2

(7) MCH EMEd %

ZZTiI#A MCH ZEAO/NOBERICEET DV T 74 F = — OEEREIZONT
D, MCHEX(Y 774 Fx— ORI 11 DX HIZhD, FERZICZTETIEET
BEKBREMOY T TA Fx— 2 LRILREOKFE L 25720, FHlfEFAEIC MCH % Bk
FLTKFEL b= (Tol.) 25 BAFERMS L OFERRANCE N TS MCH & b v
T ERITET B Z 7 2Ete, BASH- MCH XM i — BT S -0 b, Ak

IbZE@xE T 50 EbNS 7 I e —Y) — 28RS, 50kn BN -FBERICEXRSH
B, ZOu— Y —i%, BEEEHOFERICMT TETT HERIIMCH 2, FEFH) HELE
EMICRAZERII M= U2 ES SO LBET D, BV Mz 3Bk %8 H L T MCH
DOEAEHICEENS, 0— ) —DFRIT20kL LT3R, ZOBREL 1 EEFORKK 3.6
AnAkFEELZ | BITESZ ENTE, HE LZBEHEROT TIIEMT 5 FEFRICKELE
ETHZENARETH D, LIed> T, BEEMICAr—V A v hEELIEDLD, B
EEMIY 5 FEF % | @ CUET L EEET S, EEEMEo—) —ORMERIX 1 F
BRI THDHE 15 LD, ZOVTTAF=—2 O MCHEakiix, 97, 100t/4, 1
TWEFYZVH 1,420t/F L2 d, RENICHEERRZITMAKERIT | FEZEHZY
77, 130kg/HETH Y | 1,420t D MCHIZIZZ OFRERES L KT 0 ATHAETH R 5OKE
EETe,

“ EIFBAZ(FR) (NEDO H{ITP S EEEE0) . ko FEEHEE, WENET V7 X273 22T A
#4383, NEDO-WE-NET-9631, 1997.

32



BAO-BHHR

|
MCH |mnssatsp H,
Bk -t =
MCHn))\&m;U FshLO—)— Tol.
3
MCHQ;&uzaU WA RN Okm 77,?:%52%??
HEREE
X 11 #A MCH ERNE XY 7 T4 F = — OERK
F# 24 EAMCH EREEY T 54 F = — 0 DAL B E
I BE BRE 5
F.HE: MCH
AHERE: 1.2m*-MCH/h
(A1) BHESE. 09t-MCH/h SHERS
4 fd MCH IRk & : 7,098t/4F
5HERN
MCH fFiERE: 1 B% A RBE
MLIVEBERE: 3B 0658 | X 1.2 7§_<§ai£
(BARBAT) o A+ Ny %74 0.13 N
MCH A OB E: 31m’ &) TEEHID®
FLIVAVHBE: 93m® NDEHEREARXL
EAHRBEAI: 0.659 kWh/t-MCH PCI & DLy
TitE
BE: 20kL 5FERR
B 18 1,800 A | O—1)—{fi #&
EREE 3 S 1 BER | IX 2281,
(B AR Hedir) #R%&: 3.4km/L Lf-U) 360 | PRE(T ¢ (CH
FSA41\—%8: 14 BH) TWTEHL
F&5A - AR BFRS ;1 BRRS - 1 BRS) 1-{E
MCH ﬁﬁgﬁﬁi: o—)—1 &%
MLIVEBRESRE: O—)—1 8%
. ek . 1RERS
mERAEE | o 036 18A | 3 e
(BB MCH A~ 5% 24m’ fﬁﬂbﬂ?ﬁtﬁl
MLIZEUOEE: 24m’
EAREALI: 0.659 kWh/t-MCH
BEAE: 1420t-MCH/y %ﬁi%)%ﬁﬁil'
. . KEFEAHX: PSA ot s
Bk - ) 2N TIE4%EH
- Bk R+FERBE: 90% -
(SREEEXFE 0 H fiy B HEBLT: 2193 KWh/t-MCH 052 8@ | &ICH#EE.aR
~, . K - 42
REUEABE) | simiigy. 2440 MJ/t-MCH M=2LTIX
e SR . c®JLTHE
BR: BRADHRA+HHAR i
(HH) FEMHEAHE: 77,130kg-H; 18ERS

& k. (LFEBaRX MY FT vy, 2000, TEHES
46 TAE (NEDO ZFEif), TRAX—F ¥ U 7 AT AOREMITAN & ST #45E,. 2016

33



(8) KFENA T T A ERNEE

AT A EEIL, EXiERES 10km ERRET D, 0B, ARETOENERX A 77
A IHIEEICHY TS IMPaG RiEOENTEHAINDI b D LT, ZOEHFIZBNT
X, RBITANA T 74 VFIZRAWONAHERHR ) =F L B2 AV THAKEREOE
BENOORBE Vo -EITEZ 5720 SR Tn5Y,

AKYTT7AF =— OEREZR 121277, I AZEM TR HEN72KRIIREOK TY
TIAF == ICAN S, JEfEEICEAINS, £ZT0.9MPaGé T THREINE=DOHICE
EEMDOZ 7RIS, XU IHDEHEDEETSA T 54 o hbkE
BEHENWEEZFECTRILND, VY TIAF=z—v~DAHBLEHAIRITLE B
77, 130kg/SETH V. WHRIZ B R TRV, KFEANA T T4 VERNEREDORELR 25 TR
T, 2B, ARECBVTIE, ENEXRICADEROKZEOET 3MPa (Wt6) KU 5MPa

(GtT) EREL=T2®, EMIZFBE L LTRL, 2 X MRCLIZIIED TV,

KFENRATTA L ODERBEIZOWVTIE, WL ODORFEME TREFIBRIN TS,
ZITIHUTOBZEX S THEERE L.

® NRATFTA L DOARIIOWVTIX Paul DAREFETIND, HEE A T T4 il
DEHZE (EHEER) Po LT 54 v OnRERD ZHERLFE - TRD-,
® HiRD L HITHIRENSS TTA L THDHID, BOERMT RN, TTA
MASE (SGP A%E) L LTz, ZONAL T4 L OERFE L LT, *THE I K
F 4,405 {U/m ZH W2, ZHITOR 1A U F O SCP AE OEEHEAIC X D BGRH
Lah, HRE, BERMRITEENRV, ThERREOE PCI 2E-T1.25

A FE. 2018 4EDE 6,621 F/m (ZHAF L 7=,

® HFZF L LT, HEAAOTERMER (2022 4F) "o, FERTEE~OHEES|A
BFOWH - HERTERS5 500/ ZHAL, R In OFEZERTLH0I22 o’
OWHI - MEZITH & L THEBRTERZ 11,000/n & Lz, BREHFAT 2022 4£0
PCI MERIN TRV, ZOEFIZOWTIXEOETEFHA L,

® 4fH, BEETOBRROFMEAEL HEOMRIZEHREBMEITORVE LT
W, BEMERL L TERLERIC50%DT v 7'F ¥ —V2RE LT,

® U LO¥FEAFH LT KEMTIA L Inbi- ) OBFEREE 22,621 & Liz,

E i

i i

1 —

KIS AT 5 A > e (mz)

ARBESY i maszé&;k; |

i 385 ' s

! i 77,130kg/ - B

' FEGE

K 12 AKFENSALTIFTA VEEYTTAF = — 0 ORERR

T ARFINLF—HE WE. KFEIAVXF—0FHR, HEEB/E, 2019

S EHEHTERRAIER. 7r Y= MFE#E Nods [ERE - KB X —FERELICmT 28
MY AT LEMTORZE). 2014

YV HEAAZR Yy N —7 2, NEIEELEEMER (JER - SRFREY &% - &Far 27—
hRE], 2022 44 A 1 A FEH.

34



K 25 KEASATTAVEREY T TAF = — 0 Ok L B#R

BE BRE wE

FerE: RikKFE

EH: XKE .
(AF) BERE: 98ke/h - ‘ﬁf;’**ﬂﬁﬁm

EERE: 109 Nm*/h = °

FEMAADE: 77,130 kg

il (2 RHEE): 98ke/h S 2 AN D

(109 Nm/h) MR o AMEBE
[EfaH EfSH: 99 9300 59 BEHZERE. 50
(BRARB ) Y ' AMZDLTIE (2

RA%: 2 %5 SihThE

HEE A 0.115 KWh/Nm®-H,

®IZREB|MSHhTLVSE

FEE%E: 3B EOMEXRRHTREY
EXEMTE | RBE: 10% 1.40 {8 DR -IMEMmEE
(BRI ET) BUHETE: 436m°/ R ’ &Iz 2/3 REITRE

R 2 R HEDAVHIDRERE

EHEE

#ERK: 10km

s B%
V& 3 HME: SGPHE B =
114754 | OfF: 1.25inch(32A 48Y) 2.26 (&M ifg%zﬁkour
(BRAKBT) BrEeBiff: 22,621 F/m

F82: TLUTRLUADAZEIZEK

SHRERANETIETD)
(HH) FERHEAE: 77,130 ke—H,

) HEHANATFFA

WBAPOEAINIZARA ¥ Vi3 ING EIRE SN TEREINLTWAD, TO7=HEALL
BOFz— @ EOFHTAALFE L THD, ZEiifRE LTEHHTA AL TF7 A4 12
DD 3 A hR° LNG Ztl TOKFEEIEIZ DD S CLEIZSOW TR T 5.

£ 26 1ZBHH A T4 Nk AEEORIHRE LT 5,

35



F 26 EHH AL TFA Nk Bk

B %
FRWmEE 6,000 55 m* EHFETRFREMRHBEF A
X RE R #ETI7R

KRAREHSE®(100 5 m’ & 5.04 A/m°)
ks 45 [/m® ER—RELT. BHHARPDERAZRE
) ’ ZHLEISHHE(EEMSE. hESS|. BES 5
HEHLBEIEFET)

11.1 g=CO2/m*-CHs | JGA BB 1"

BLERFD CO JRHE
&

(10) AkFEATF— 3

EANICEA SN2 KEIZRIE, b LUTRILKEOE TKERT —v a @IS,
KFEAT—a Tk, BRSINTKFELZRIE - BH L TREMEME ) HE (FCEV) (TKFHE
ERET D, IEABIZOWTIEZDOEEFEMRMEINDI XA TOHLDOHLH DD, T2 Tix—H
72, WL AKFEEZVSTZARILEEThBER SN 24 T2 BET 5,

................

[ KERF—a>OBRKMR ]

N
e 1 — .
RAHTEE | 3 -
GRACARITR) | & d - =g - _— l I
o BEB  SLs—5—  FRAH ©
A @B —mE OMD  CGKmER)

ik

ARSUERE

--------------------------------------------------------------

*7#4#*81?—&3)(&!**)=le-7-—~‘/3‘/1

(KREHED) # -~
________________ 1 ATHARKRRT A ABOSKRENE | = © g
27/3\/‘3“ Ao A KRATF—AVABISTKRENE SHTEABE, /(X

K 13 KERXT— 3 L ORMHER?

# 2T\ 2A 7Y A MRIAFERT—V a3y (BEAKERT— 3 ) OFEE BRE - EE
BAETWTH, AE -BREEBho— R~y 7 TOFT7H A NRUIAERT— a3 v OBEE/Y
N—RE LT,

30 https://home.osakagas.co.jp/price/takusou/index html  2023/1/26 #&F&

N EXRWmEFRS EXWRESRS KRN EZRASER- ANV F—U—F SNV —T FHiV
AEEIZIB T % HERIRER (L R O B 7,

https://www meti.go.jp/shingikai/sankoshin/sangyo_gijutsu/chikyu kankyo/shigen wg/pdf/2021_001_07_Ol.pdf

2 FCV « KEAT —¥ a VEEOBRRIZOVT,

https://www meti.go.jp/shingikai/energy environment/suiso_nenryo/pdf/024 01_00.pdf

3K - PR ERERE 2 — R~ v THETORA > b,

https://www meti.go.jp/committee/kenkyukai/energy/nenryodenchi_fukyu/pdf/002_01_00.pdf

36



F 27 2030 EDKEAT— 3 L OHARE L Bk - EER

HE [EfEKkFE | RIEKFE | B £33

FREHE | 77,130 77,130 kg FCV900 EDEREEEEY
(85.7kg/ &)

HEEN 70 70 MP FCV RAV O FRIEE

RiRE 20 28 &M BAEKFRMENS (T —ARt FiE
AREREBHERBEE 2—KF
HEEE,MSHETES

BEE 1,500 1,500 BA ERBHAPDERKIEIEET

EfEBH 3.0% 3.0 kWh/kg | BIEKFRLRLRICIERE

2.5.3 #EER

(1) WtG

K 1412 #A WG DR iR ETR T, RARHT ADKEKIKERAKNFEEDOES
ZRWDKEMRMEO L 91, RIEFARIENGEIL. £8R (RATX, &) HEE
AR NERIIRD, o, BAEFRBRT AV — 2 KEMREBOBRL LTHWAEHE, X
B X O 12 mF A RN NG A, 2R h2ERICED HEEROLENEL
2%,

¥ ST AEE TREFER B BEAKFEARHEREMHDEZE] OBENEV) https://www.cev-

pe.orjp/hojo/suiso_outline 104 html
35 ENEOS #&HfF(P49)https://www.eri.eneos.co.jp/report/research/pdf/20210329 write.pdf

37



A WG 2 X b

FH/Nm3
0 10 20 30 40 so WUHIERH
mETEEER
wx [
N m AR R
™
pp— o
1|<‘ mEER
- |
mEE
— s
mERE
v =) [N .
|
D
ey =5
m T k&
Sk | m Stk 22
N mHEARE
aN B . ™
S5 xR
N mCO2TEE

K 14 #A WtG O 2 R Mk 5
~ L=y 7 ORMT, BB ERL 2L, RIEFFAENIEREITENVZH, £ 200 F/Nm3
FIRH A DARERSE L, CO2[EILE 85% D&

(2) GtT

K 15 IR FBOBA GtT OFBEZITH CTMAZAD 2 X MR ETRd, HOT
DOFRIZ, RBIOTERA LEX v ) 7OTROEMOMGZRT, K 16 156K 181, i
A GtT D u—Y —#kic X A KEMRB DO X FOFFER. WA GIT OAERT—a v
~ORAED 2 2 M THER. BA GtT O3 FF A N K HAEMIBED 2 2 MR RE
T, MCH, 7 E=T7I3EHELZIE L, PSA TORRER TV 2RVFREROKEL
AT HIBET, TOMITHR L oAkFELZHETIHAETH S,

BERA XV OIFEO €0 1E, EIZa X b RFBOBAN D LR EATICH T HEIUNL 72
C0, ZABE L. BN - 8k fA % 3,000 [/t-C0, & L=, ZDrx, ARAZ Y IM] %7
DD Co, A MX 0.166 F/MJ T, JFUEH CO2 A 1,000 / t-CO2 ERFT 22,12, 8
0.055 F/MJ (/3% 1 Nm®* DRABHE T 0.6/Nn®) D3R F LR LAY, BIROBARAZ D
a R MEETIE, FBEKEOFR TR FEREBEH WL DD, DAC (Direct Air Capture) X°

38



o> COJRZE LT-HBAICIE, TERI XA MERD 1 DL RHAREELRD S,

BMAGT IR b FEERFTETEAZA

F3/Nm3
10 15 20

25

30

¥y U7ESR afREEt wiELEx
GtT
*Fr U7 *v ) TEH WA B Lk
BALAKF &t AT TRoKHIE

X 15 #EILAKFEOEWA GtT OFEFITHE TIMAZAD 2 X ks R

MAGT OX b O—Y —8%IC & BkERE

F3/Nm?
0 10 20 30 40 50 60 70
#  RAEo - - TN A
5 00
g mEkEe-y - e A
0.0
S mEkzEn—y- N I
05 1.0
2 mEkEa—) - ST
¥ Y TER aEARE =BLEX =BELE «HTH e
GtT
v U7 *v ) TEHR RS #5 L% BES BXi Bk
K E AL HOKETR K% AR EiAKED— ) —
AL HOKETR K% AR it WEKEQ—Y —
MCH K FEFMN MCH/ LT V878 [MCH/ R LT v 83% [MCH/ M LT VB [ KESE ®mEKEQ—-Y —
[nH3 TYEZTAR |TE=TER |TrE=TE®E  |[TrE-TEE  |xESE BEAKD— Y —

X 16 #A GtT Do —Y —#nklZ X 52 AKFEMHE DO = 2 Mok R

39




BAGT AR b KRRT— avr~oftis

0 10

20 30 40

F3/Nm?
50 60

70 80

e
39

90

100

#E
EEEPPEERPg N
mEiEn—y - e s«
28
~ne- -
04 06
5 7o
05 10
weka— - e
. -
w175
- 09 16
F
z
werra-y -
2 16
m¥v 7T aRFRE wELEE nBTES aBTE akX akEXT-V3 >
GtT
v U7 v UTER TR 5 L BEEM BT [3-3 KEAF—ay
BibkE it AR BAEE AR - BLARO—Y— |kERF—ar
At BT A BAKETRL 1[4 RAT54 > KEAF—ay
kA4 KRR BAKEE AR =it BEARA—Y— [kERATF—ar
MCH ARFN MCH/ R LT VR |[MCH/ R LT V853 IMCH/ P L=V EBR |- —a—1— KEAF—av
AN MCH/ LT R [MCH/ P LT v #83% |[MCH/ LT VR | hERSRE RAT54 AT~ av
AN MCH/ LT~ |MCH/ F L v 8% [MCH/ P LT VRl (Ko BEARA—Y— |KRRAF—-ar
NH3 TYEZTAR TYEZTEFR TYEZTHEE TYEZTER KRS RATF4 > KEATF—>ay
TYEZTAR TUYEZTER TFYEZTEE TYEZTER KRS BEXRA-Y— |KkEATF—Tar

40




0

BAGTIR b AKRRTF—a v~

F3/Nm?

10 20 30 40 50 60

70 80 90

wkre-) - S

100

#
5 7o s
werre - I s
—wa- - [ s N
04 06
= . -0
g 7o EG I
05 10
wekro—) -
e~
i 774
@ 09 16
X
z
G
09 ;¢
¥y TEER afl@EN wiELEEX nBEEY aBTE kX nkEXT-Ya Y
GtT
v UT ¥4 ) TER TR poA3 5 BEEM BTk [%-3 KRAT—> 3>
bk 34 BAER AR AR - FLAEO—Y— |kERF—>av
g3 AR AR AR =it RAT54 KEATF—ay
it BB RS B =it BEARA-Y— |KERAF—ar
MCH AKFRFN MCH/ F L= R |[MCH/F LT v 8% IMCH/ L VR |- —®a—-1— KEATF—> a8y
AFRFN MCH/ LT VR |[MCH/ R LT V858 |MCH/ LT VBB | Rk RAT54 KEATF—av
RN MCH/ LT VR |[MCH/ R LT V853 |MCH/ P LT VR |hkane HEEAERA—-Y— |KkEAF-Tar
NH3 TYEZTAR TYEZTER TYEZTHEE TYEZTER RS RATF4 KRAT—>a>
TYEZTAR TYEZTHR TFYEZTEE TYEZTER KRS BEKRA—-Y— |KkEATF—Tar

X 17 #iA GtT DAFEARAT — 3 U ~OHED a2 X NMybris 3

BAGTIRX MM T 574 TEERICHE

M/Nm?
0 10 20 30 40 50 60 70
—
v R N TR
m¥r UTER mEERE BLEX aEERE mBEZTH kX

GtT
v U7 *yr U TEH WEEH il 353 BiEEM Bxia |z
WALk FE ;34 KT K% KT R E0(4 RAT534>
MCH A MCH/ b Lz > B [MCH/ vz 8% [MoH/ kx> mi [kzame u;{ 7347 Cem
NH3 TYEZTAM FYEZTHR T UEZTEE TFYEZTHE KESE ;; 7347 Cem

X 18 #A GtT O34 TF A4 N K BAKEBHIED 2 X M oHTkE R

41




(3) WtT D3]

ZITE WG & GtT 2607 7T 4 F = — 2 2KD WET OKFE INm3 D = X |
Y, B, BHCHRITER T 2 KFEOHEENH LGB T T DEELBE L TKERIED
A RNEFRE Lz, Ziud, 2.5.3(1) TRLZaA ME, WG OkFERETZ > MHO) ©
KFEINmS H720 Oa X M ThHY, WET OKFERIE T R M, @O LHICHE 5 KFEDH
RKEZBELEZEWIT HOTOKFEINM3 S0 D3R N CRTIMERHDHT2HTHDH, WET
D WG #%r OKFERLE) o= & Md, WtG O & Mok 28, # 29 DREEZFRELHZ &
TRDDHZENTED,

* 28 WtG 225 WtT OKFERE 2 X b ~DOZBWfRE ({kks%, MCH, 7 &=7)

~ =7 Z N UAE oY
S 1.03 1.05 1.07 1.07
MCH (%) 1.19 [ /2 Al /2 Al /2
NH3 CRiEH) 1.04 Gk Gk [FIV
TUE=T (K 1.23 Gk Gk [FIV
TUE=T CGREER) | 1.04 Al Rl A [l /e

SEBREIE, GtT A L HBOOKEEDH, WtG 2 A+ (F/Nm3) ([ZAE O % 5
L5 ETWIT OKkFERE=Z X b (H/Nm3) &85,

# 29 WtG 7225 WtT OKFR-IE 2 X h~OEWRE (GA X V)
L =7 ZEM UAE Yoy
BRA X 0.116 0.117 0.117 0.117
MAEWRANT, GtT AFKFERLIARA Y VBOE A X v OEE TR L TR, WtG
A b (H/Nm3) [CRROKEEZFL D ET WT OkFEfEa A~ (H/MJ) 725,

19 22 B X 22 1ITHRILKFE O A WET OFFZEFZATE Tl AZ AD 2 A2 M rkE A,
A WtT O —V —|Z X 5KFEME D a2 2 FoHriER., @A WET OKFEAT—T 9 o ~D
HAE D 2 A N HTRER A WET O3 A 7T A N2 K DARFBMAED 2 2 N2 w7,
KFBAT — a ~OHFETIE, WET @ =2 h 539 100 F/Nms gij# & 72> T b, ikibk
FOLERORE R A MERIT, RIKEBEERM A BN LIZKFEAT—ar0ar
FCTHY, MCH L, KFAT — a > THKFREZIT I %E . BKRRIGEHRCITE & oo
WiAKZD A NP F% EDD, KFBEBONA T T4 0%, Fy hT—7bSN=b O TR
<, KEFEAT—Va rOFEERT-T 2 8EO/NORO 10km 2487E L7, fthofdik
FBEHANTH I X MNERBETEE 2o TW5D, 72k, BBk - 575 o K
WCHE L TV D ROFEF AL, KHONSL T T4 v ERWIZax N CHIGRIREEE 25
o,

42



BWAWT IR b BERFTETHAZA

10

20

F3/Nm3
30

40

50 60

BKZEE m¥y ) T7EHR saEFTEM wiBLEX
WtG GtT
*Fv U7 KEE v UTEH Rt B L&HE
ALK FE BRI 21 BRI BOKETTRL BKEE

K 19 #{LAKFEOEA WtT OFEFITHE CIMAZAD R kR

WAWT 2R b O— Y —#EiC & 3KRMHE

H/Nm?

0 10 20 30 40 50 60

70

80 90

AfexzEn—y — T s« D

BAL A %

05

mEiEn—y - S ST
. 16

NH3 MCH

FEAzn—)— T 65 5«
FEazn-) - N <o NN
1.0

WAEREE m¥+VT7ESR aAERE ELEE aBTER aETHR akX
WtG GtT
£vU7 K REE v ) TER L CE=2 ] poAd BEEE BIiR [.5-3
AR B H A 314 KT AW BAET M Bk =Y —
185 H A 314 TAKET AW BB .14 BWEKREO—) —
MCH KREREH ES MCH/ kLT Bl |[MCH/ LT 5% (MCH/ F LT vl | RS RE WEAREO—Y —
NH3 KEEEHE FYEZTAR FTrEZTER FUEZTEE TYEZTHER KR WEAEQ— —

20 #A WtT oo —Y —|Z L B KFBHIED a2 X S oHriEE

43




BAWIT IR b KERT—2 3 vy ~OHHE

AikRn-y - S

0 20

Fi/Nm*

40 60

80

120

#
S 7o I
X
mekea -y - e
ST s s
04 06
g 774y T
2 05 10
mekxo—) - I o
0s 10
<4754 | S
; 09 16
4
mEima—y - | S
09 16
m kR ¥ Y TER m T EH B L%
[ B Ior 5] m HE m iE MAEATF = av
WG GtT
*v U7 hEEE FrUTER  [RESR 5 X | EEE BER 23 kERF -3
ALk B2 A |k Bk [ - HlkEO—Y— |[kERF—23>
|&mr =4 | |k AKX | R £ RAT5A AEAF—av
AR Hft BT B KRR it BEAEO-Y— [kERF-va>
MCH AR ps ol MCH/ LT I [MCH/ b Az ik IMCH/ b AR |- —g/a—1— KERAF—3 v
AFERWNE KO MCH/ L Ji# [MCH/ kx> 8% [MCH/ b vz i ks RATFA > KERF— 3
ATEMWRE K MCH/ L IR [MCH/ AT 8% [MCH/ b L i | k5 BEAEO-Y— |[kERF-3>
NH3 AR FYE-ZTAM FYE-THE FrEZTEX TUE-THE K EE RATS54 > AFRRF—av
AFEMWE FYESTAM |FrE-THEB |7rET=T7EX |FrI=THE |kESE BEAEO—Y— [KkERF->a>

X 21 A WtT OKERT— a U ~OHHED a2 2 N brks B

WMAWT IR b 3 754 v TRELICHE

FA/Nm?
0 10 20 30 40 50 60 80 90 100
werr T & s T
00
vo ) - P T
04 -
mKERE m¥c)TER afEEY pEL8E aBSEEM 1 E5TE s
WtG GtT
*vU7T KEEE v ) TER LLieE-=] p-Ad - BEEM BTiR [ 5-3
ALK R B|EH 2 E:3la AT BokEE TOKET M 5[4 RAT54
NAT54 7 (M
MCH EES ] B3 30 MCH/ kLT Fr M IMCH/ F LT 8% |MCH/ F LT vl | kRS RE =)
RAT54
NH3 AR rrrz7AR  |7resrEE  |TrErovE  |7oTorER |AEom ;4) 774z G

X 22 #@A WtT D/34 7T A A2 K BAEMRIEDO 2 2 FoHrks R

T, Wb AFEF = —2 & MCH IZ2oW T, 2 &2 MEBSRZEMH Lz — 22501 T
EREToT,
a2 MEBERIL, RART R - RAEOIET . RERMET. ER@EOF M. Kok
RMOAEMM L AEROEETH D, YHHAEDORREMA L, World Energy

Fanib.

44




Outlook 2022 @ APS 7 U A DRI Alikg 2 B L T s, RS 2050 Fl2x
v hPuxI v ar b/ NZE 7 U FOFKRH A itk 2 2B+ % (2USD/MMBTU),
[RIER I8 R I B PR AT 2 A L 7= L AR — R flE 2 20 L 12.7AUD/kg 5 10.5AUD/kg
~OIKRTFEEE LT, 77> MNTHAT 2B, ZnOEERE N EZEAT H8E L
L7=2y, AKREREEMCIE, ZMMRERE2FA L AZRENFHCTE D0 EERH D720,
HZEIEFIC L DENEMOKTEZE L, RILKFOLEIL, BikaE &35 CCS
ORI EEOKREANELT 54 H/kWh 2T L7, MCH O 4I1%.
2USD/MMBTU O KKK A%FIH T2 CCS fFOKRKA AN MEEL, 2 A Mgk WG
DHEAA N L Ea2—2— hEZM LT 6.4 [/kWh & L7c, 5T 2030 F133EAM T
HLZEDLZDOE I ROV T T A F 2 — % LT, BRIOBNE RN Z 1T S ]
REPEZZIE L., il LTHIGIE 5% 5 3% T &',

HARD NG FEHIZ DWW ik, ARt 40 FELL BRI SN TV A ML 55 2 b, ik
KFETF = — 2 OFIRAEEE 30 05 40 £ & LTz, HILKFETF =— 2 ORMEE IOV TIL,
AHETHET D L9 BRI READTZ DDV T T A F = — NIFE LR 2012 F°
2015 AERESTO FS OFEFEHEEZSHL T0D, —RNICHED TEBRIND T TV b,
FOAK (First of a kind) 77 > ME, 2T 40Pz v —50aX MREENTEY | [H
Uit NOAK (Nth of a kind) 77> FEH L THIA N THDL LSO TS, BIfE
EOOENTNWE T U = ) _—3 a3 VEEEIZBIT DRG0 FEIE TEEY A XD D&
T DT O OIFZERFE M T, FE LRI A B O R#E{b 7 12 L0 @ E DMK
BWT D2 EE2BELE, £, 2O X NGHETATIE, XE S L IZHE (FEb &
BED 0. 7%, REENEEND) O HEBE (FEY72 0 ERBEO 1%, AER 2 EN
BEND)EZRE L TV D IKFBHERNFEHEOY 7T 4 F = — 2 Tlk, 2 ORI,
W TH D EEZ BN, KAFHEDOTT LV TIE, BERENEVRIFEILIZ NS OFERAMN
Z<HEIND LR THEY | ILKFEOY 7 IF7 A4 F = — 0, MCHRT =T %7
TAF2— LWL TINOOERAN2~3FsF LS TW5D, ZbDEHDKEMN
METZ22ETaRN2EOBELETEELOND, INOLOMEERE L, BFREN 3
BT LGB IS % 2 X MEREIE A2 3% E L7,

F72. MCH I[Z2W T, Bk RN ENE ) M ik o A SR EiE b2 &b, <
L— 37 TOKFBRE ZHE Uiz, IR RD Lz 2 sz, ShEEoZEFIC LY
=y ar 7y 7 ANMET T LT, YUTTIET LD bEZRENMIT LR LE
FN TS, MCHF = — 12 oW TIE, v L —3 7 ol KIRT Al DIE T, HE3
WIZ L DB, ARFIRENE OFH 2488 L,

23 2B 26 1T 19 B 22 OE{kKSE & MCH 22\ T WtG 75 GtT £ TliZ
DWNTER = A MEFIRZEH L7256 4 7R~7,

% ZZEMABWITEAT. JBHK - &SRl 1B D RRET. 2015 4R
SO E T, SINOEMALEKN O ARFZRET DY 2 —F =— 2 OUFEICHE T 2, 2015 4

45



BAWITOX P FERTETEAZA
(3 X MEE)

10

F/Nm?

15 20

25 30 35

BkFERE m¥ o) TEER aBERE wiBLEX
WtG GtT
v U7 KFEBE Fr U TER Wit i3 LR
ALK E |/YA 21 iald WA KRR

X 23 #ILAKFEOEMA WtT OFEFATIE TMAZAD I R b SHTkER

WAWTAZ F O—Y —§§
(IR HME

10 20

F/Nm?

30 40 50

Nk IC & 2 kFREHAE
i)

§ wikEn—y - SRS
S
% mEiEn-) - o RN
g meiEn- - IR
0308
2 mekEn-) - IR s TR
09 16
BKREE m¥r V7R aREEE aBL8E aBEEE aBXTR ek
WG GtT
v U7 KRS FrUTER WAL B LA BT BaiR 53
AL AR %A 21 312 TR B BT, - ik EA—Y —
B H 2L 302 HBKETR A BT, bS(d WEAEQ—Y —
MCH AT AN [MCH/ 1 b T > S5 MCH/ kL T 4535 |MCH/ b LT B |k R 558 HEAEA—Y —
NH3 AFESAH FUESTER |7 E-TER |TrE-T7HE  |[ToE-TEE  |kESE WEARO— —

X 24 @A WT Oo—Y —Z KX D5KFEHGEDO 2 R o

46




BAWIT 2R b KERT— 3 Y AOHEIE

(Xt

0 20

E5)
F3/Nm?*
40 60

120

Armo- - SR
30

H#
T 7o | S
= 30
sEiro-y - I S
30
19
Ho - T
0.30.8
19
§ 7o |
sEao-) - S T
0308
RATF4 >
2 0.916
- 4
mEAEQ-Y —
0916
AR AE mFvUTER  mREEE EAT
[ Btog-= ] uEXM m s BKEAT—=av
wiG GtT
*vy7 KEE *ryTER  [REse | T WERE B i KERF— 3
BACkE R A4 Bt | | s R - BikRO—Y— [kERF—2 3>
A4 it | | AR, it K754y |kERF-vav
i 24 it AR, ok HAHR, it BEARO—Y— [Kk&EXF-2 3>
MCH KEABE kFEFM MCH/ b AL 5 |MCH/ b L 8% [MCH/ F v T PR |- —f#0-y— KERAF—av
KEMWR K MCH/ b T R [MCH/ b X > 8% [MCH/ F v x> i [k 5y e RATIA > KERF— 3
KEABE kFFM MCH/ b AL R |MCH/ b L >~ #83% (MCH/ b L 5 |k E SR BEARO-Y— |[KkERXF—ar
NH3 HEABE FYEZTAR FYEZTHE FrEZTER FYEZTHE KEDRE RATSA KERAF—av
HEABE FTYEZTAR FrETHE FUEZTER FTrEZTHE |kESE BEARO-Y— |kERF— 3>
— ~ ~ &% <
X 25 @A WtT OKFEAT— 3 U ~ORHED 3 2 M3k R
WMAWIT AR b 84 T5 4 > THEXICHHE
(2R MEHE)
F/Nm?
0 10 20 30 40 50 60 70 80

oo s -

mAENE m¥r)7EER afGTREE 0 BLEE aBTEE aEBXE aX
WtG GtT
v UT A EBE v UTEE WA B R B B4 [5-3
BACKIE 85K 2L 34 BOKE R Bk R B ET, b-2(4 RAT54>
. . RAT54> (R
MCH AU kBN MCH/ b LT V&R |MCH/ kLT $53% [MCH/ b VT Bl [k e [
NH3 EE 30 FUEZTEMR FYEZTEHER TYEZTHEE TUEZTEHER RSB ;;?547(*

X 26 #@A WtT D34 7T A A2 K BAEMRIEDO 2 2 FoHrkE R

ARETITRMI, FoICBRELIPESND Z L 280E L2, FEE IR
BEFA X — L2 B RKRENTH CTEEFBEZILTH D, YikakiE0RANER ST
5, R DMEBMAT 572 L BMRERHOREVDEH D56, AMEOSITHER L EEEN




FERCNL T L FEFE O E 2 2 P ORICTEHENFEET D REMED & 5,

@) EEFADEZE (3%5)

¥ 27, K 28127 =7 O GtT OFFEZAHE CTHAZAD 2 A N yHrik R, Ak
A B DN GtT OFEZATE CIMASZAD 2 X MyiribE R a2 ~d, EEAHOLA1
MJ Y470 DaRx bxEFRRLEZ, £72, K 2912 #A GtT O T T A 2K D A 5’/@?
faoa A N HTfE R E R T,

EIAGIT AR N BERITRETEHAZA

/My
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

m¥y ) TEE alEFESE e ELEE

GtT
Fr U7 * v 7L TER A B EEx
NH3 TYEZTERK T VEZTER TV E DT EE

27 T UE=T O GtT OFEZITE Tl AZ AD 2 2 MyHrfE R (25)

A GT OX b EERIFIE CBAZA

/M)
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

okl

GtT
¥y U7 * v U 7AiM TEfREH st peS
BEA R ARx—av LNGEEE LEE  [LNGE RS L ik

28 Gk A X Ol GtT OFEFNTE CHASZAD 2 X MR (55)

48



BIAGT AR b /A T T AV TEERICHIG

H/M)
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
0.0
E¥ v UT7ER miETEN BLEZE sBEEN aBLER e
GtT
Fr U7 ¥y TEHR TR B LEx Bl & BER Boix
BRA R ARF—av LNG&EE LETRER LNG & RH L&k LNGEESE LR <L AT T4

29 BN GtT DA T T A N R DA X GO a X RMotTER (B5)

30 M BIK 32127 =T O A WtT OFEZEFZRATH Tl A2 A D 2 A R Sis 3R (&

B) . BRA 2 DA WET OFEZRHE TIMAZAD 2 2 Mo (Z5), A WtT
DA T TA NZKD AL MFED 2 X FTHER (B25) 2R

BAWT IR~ FERITETHAZA

/Ml

0.0 0.5 1.0 1.5 2.0 2.5

3.0 3.5

mkREE mF¥ v ) TER mEHEM

p B TpeS
WtG GtT
Fy 7 KEREE F v TEE TERTEH p Bt oTpeS
NH3 KEKE TYEZTAERK TV EZTETE TYEZTEX
30 T E=T DO\ Wt

T OHEZIHCHMAZAD 2 2 LR (5%)

49




EIAWIT O X b FEERFE T ASA

F/m)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

mOKREE mF v )7L mEEE wiELEX

WtG GtT
Fr U7 KREHE * v U TEH TRfRTEL s i lint CIpE
BRA R IKE R ARp— 3V LNGEBELETEL  [LNGE E#E L @ik

X 31 ApkAZ > OA WIT OFEFATHE TMAZAD 2 X MoiER (B25)

EIAWIT DR b /XA 754 TEERLICHEG

/v
0 1 2 3 4 5 6

BKFREE mF v UTRE eaEFEM wELEX aBEEM aBRE ek

WtG GtT
*Fr U7 KBRS * v U TEBR (GRS B LEx B BRI Bix
AR KERE XZF—2av INGEEELERE |LNGEBH LEX |LNGEEELER |Rit NAT 4>

B4 32 A WT O, 7T A N8 D A Z GO a X MR (35)

2.5.4  JREESHT

B 33 ICHiA WtG RIKAT A KK S E ORE TR A 7, BiEHI o o7 787
HRE LT, RIAH Ak & CO2 ik - ITfE 2 A M &b ST/, Blb w440
FPANTIZ, KFEHET XA PP TRORET X NERTH D KART AR &L
HDHZEDNDND,

50



s s

E
=z
T 20 ./_./0”.
" ./o—"/

0 1,000 2,000 3,000 4,000 5,000
CO2%i% - BF X+ (H/t-Cc02)

33 A WtG RKIRA A KA SUE DL 73 ot SR

KA R @irg

6,000

(H/G))

—e— 100
—e—1400
700
—e—1,000
——1,300

34 [ZH A WtG 18R AT AL DIRESHTRE R 274, ta ks LB = 2 h 22 kst
TR, AL SETRMEOFIN TIE, BRMEA~OBEIIm RN ER0holz, Th
X, K 14 RLTEE 9, BRI AMED 3 A M, &Ef, EHEASEL ea 2 FER
MORER SN TERY, KEMOE A O L HICKENR A A FERBRNZDTH S,

35

.

0.0 0.5 1.0 15 2.0 25
BT (F/ketBi%)

34 A WtG 8 A 2L DR 53 Hrifit R

3.0

BAItE
(H/kwh)
——30
——56.0
9.0
——120
—e—150

35 (2l N WtG KEMOIRESHTHER EAFFIHER 76%, ~ L— T KIEE) %
R, £ K36 (ZHA WG AKEMOREEESATHE R G 35%., ZEM A EE)
T, ZHDOMNLRT L OIS, —EULOREIHRN S 556, KFEa A ML, &
TIERE~DIRSED & < | Bl OARIBUT, TS 23 22l 72 g B A A IS B B S 72 > TS

HEVNZ D,

51



60 e B A&
50 ‘__._.0—-0—0—.""—.—. (F3/kwh)
——1

20 .___.___.__4——0——0"""—"__. o
W -5

30 -7
M ——9

20 —=—11
H“"’MH s 13

F/Nm3

0 100,000 200,000 300,000 400,000 500,000 600,000
B {EE (F/(Nm3/h))

X 35 #A WtG KEMOBESIRER EMAME 6%, ~ L — 7 KNEE)

80

. ‘./ kit
60 (FH/kwh)
——1

N ,/0/./‘/./’./‘ ——3
——5

E
EZ\: 40 7
30 ——9
20 11
/./Q/‘/./‘ pa——— 1

0 100,000 200,000 300,000 400,000 500,000 600,000
B {E (F/(Nm3/h))

36 WA WtG KEAEDOMESHTRER ERFIAE 35%, FEMENEE)

B 37 (Z#A GtT DKFE#E 2 A FORESHTREREZTRT, AR T, ¥V 7EEI1H
WBiKSE « BEETHOIARRERLTWVD, iz, TRXTOF ¥ U TIZHOWT, 4 DDKFEE
PEED & ORI Ok A R MCH & 7 v E=TI2 oW T, BEKEE KR (Fov 27
L—F) FRBERICOWTORRLZ TR L, RERT, AKFEERO-DOPSAZHN
TWRWZ L ZRLLTEY ., MCH OGEIIRAE 7 » MHOIKBWT, M= %[ENT
L7zt DA A (ERRGIEIAKE) & NH3 1X, om0 O TR (3T, KELER) %
AT HHEETH 5,

ENENOY T T4 Fz—rDaX MEEIZ, AHWVDKEFX v Y 7 ORI KF
T %, ILAKEF = —NZHONWTIE, Zifi2BRE=FA LB FZRBLEFOFHIC L HREH
MHDETIZ L - T, BRH AMERLDO A PR ETIBDLZENTE D, T2, BERD
HEOBWVERTHDZ LD, RKEEXEREZRD Z L ICL2FHIRFICLHERR
BT, BEfMEEFIHTHZ L TEBIENMETT 52 LI HEERDEHEAFRETH 5,

MCH F = — 22\ T, BEFOAMZ > 7 2FIHT 25 Z &L THMBREZERTHZL T

52



BEREZITVWRTIL T2 LEBH/FTE D, £, MEMTH D7 I INVZ oI — %k
ETH L THEME VEMER, BAFES7 L boRBESLTWAarEF—hxY
706 OHEBEFIA U TBABREZH2EIER L, =2 M CL Q&N iAD 5,

T UE=STIZOWTIE, IO TRIIRAERTHY . bbb X I IiIca R b
FH/NIWNWED, ZOEFH DT RX MEROFEIIREL 2V, TVE=TAKT 7 bDF
A& o —ZHRBETZHD 2000~3000tpd DFF > FEV L KBDTF T FERELT
BY, TUVE=TAROBEREN Y- OBRBENMETT5Z L8 MFTE S,

A GtT

F3/Nm3
5 10 15 20 25 30 35 40 45

o

V=27 I 5.0 2.7

§ I 61 5.4
;‘g UAE I 64 7.7 s
Y2777 I G .

vL—27 A2 ToNnE

g £/ EEENS49 TORSSINGES

] UAE EESHENS 58 TOMMNIIGINN U
YUYTFET MGG SN m X 2L

_ RL—37 u T

z £/l .45 TOMIIGI B

Hg( UAE IEESED.A 5.1 TONSIIANI uibwEL

® YoUTSCT s e u Bk - R

TL—YT T A

S/l D2 3EEES

UAE  ISIND.53.0 LENGSIN

YOUTIET O3 NG
S
S 9. 2ESES

UAE D2 ATSTEST
EEEED 2 41565

$IITIET

NH3(1E %)

NH3(FIE )

37 A GtT Ok FERE K O R « ARERUCBI 3 2 R s =

53



A GtT

M/mi
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2.6.1 Well to gate (WtG)
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54



2030 EEICHITHIRILY
;g%%gz Bt 234 234 g-C0,/kWh —HHROREL(BAER
- #HKURE
REVSTYT
{%g%‘iﬁ )#attﬂ 0 0 ¢-CO,/kWh gsgw#b AV Y % = P
# 31 AKERKUEORFEMEORTRSM:
HE fiE BT "E
EASHFTO1EL-VD KRR EE
R 437 &M é#12®@ﬂ§®@ﬁﬁ§mutﬁ
SRR ERE, l:oto'cféﬁilfgb‘ité
N =, BRDOHEEZRRMEELLTERE,
EERER |14 o I KEARM EH B TT IRE
L\f:&)o
WERE, O IR T D 1ERICEH
REER 5 % t
NEBE, LFETSUPO—BHGESL
BEE 3 % TR
- WNERE REFEST XEXME
R 07 % 5 WG DIREEFIA.
_ WNESE AHERE. BEDOYTS54
REER | 1% % Fr— s DEEFIF.
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fRFAKFEIEAE, IPHE ([Z81F 5 CO: DHEHERNIE ik, CO2 7 U —WG F55 )R HE

3.1.1  CO. ZPEH EDWE HFIEDRITHE S

(1) FEREHIEICR T D M v o7 ik

— R EERGERA  (Guarantee of Origin: GO) ICBWTIZ T vX U INRMETHY
—IRBNZIZH B8 IR 3 2D AR B D,

(a) Segregated (v 7V 7 — g v HH)
BEN ORI E CHRAMOY T T4 F = — 0 LIFMLE R D,

(b) Mass Balance (= A/XF 2 2R
LRI BIEDF— DY T T A F 2= IZF-oTEY | FrERMEORIER L IHE &S T
NTUASHED,

(¢) Book and Claim (Fw 77 K7 L—AFH)
ZERIRBIED SRR T T A T 2 — o TVDLD, BEE RN EI VSN TE
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(a) Segregated

$ o
-] ] Green hydrogen batch
®  md” B F— = ﬂ —% —@ (&)

& & & Be -

. = . Low carbon hydrogen batch
.i 1 Grey hydrogen batch
. G0 ] — . Green hydmgen batch

% %« % J . Green hydrogen GO

Physical and virtual flow of hydrogen and GO

(c) Book and claim

. .% . Green hydrogen GO
. Virtual flow of GO m
—_— Low carbon hydrogen batch
g E] p——_ 3 —) Grey hyrogen batch
) <@

Green hydrogen batch

Physical flow of hydrogen

H B : Anthony Velazquez et al.l Green hydrogen characterisation initiatives: Definitions, standards, guarantees
of origin, and challenges | (Energy Policy, Volume 138, March 2020, 111300)
https://www.sciencedirect.com/science/article/abs/pii/S0301421520300586

X 58 KT w7 HEOEN

NATRELD LT T T A4 RV NnGERT 77 A4 F = — o DRI 558 13
VARG AR L THW LR BEHD G0 TET vy 77 F7 b—L AN S
NTEH, ¥A (kKFEEEL) OGO THLT v I/ 7y K7 L—AFRBRHSN5,

RRIMZF51T B FES) « HAD GO HIEDFEM (%) - B - HE £ T) %X 59 1T~ 7,

7 NA TN T DR EBE RO T #TIE, ~ANT 2GR E ML T2,

Communication from the Commission on voluntary schemes and default values in the EU biofuels and bioliquids
sustainability scheme. (2010/C 160/01) Tl

http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J%3AC%3A2010%3A160%3A0001%3A0007%3AEN%3APDF
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Main Regulatory Framework ]

Re uIato Management of the System

| 3
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__________L___ij e

\ Trading of Guarantees of Origin Xs.. Potential Functions /
—>  Flow
— —— % Responsibilities

X Main stakeholders e »  Main stakeholder J

H B : Anthony Velazquez et al.l Green hydrogen characterisation initiatives: Definitions, standards, guarantees of
origin, and challenges | (Energy Policy, Volume 138, March 2020, 111300)
https://www.sciencedirect.com/science/article/abs/pii/S0301421520300586
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3.1.2 BUBY v/ =2—

(1) BEREER

RS (EU) 1& 2019 47 12 HiZ, Wb s TRk 27U —2F ¢ —/b (European Green
Deal) | % %3 L, GHG JEH EHIZ K L > ORFIEEh & A /) X—T a3 V2 RIET D E
HEIE 2 N2, ZORKIN 7Y — 2T ¢ — AR E TR ANE SN L DTN METH
L, AEEN R THRMNE ORFEEEZ 7Y — M52 L #HIZ TEU %7
v /7 X —#lH] (Taxonomy Regulation) | 2 IE I 1727,

EU %7 Y 7 2 —i%, $EF A0 X 5 ICEEES 2 BEHEED L O TIER <, &t - 48
ZiE U C, FPEROFEEITEN Z LV Rl RER FIICHEET A Z ENEMTH D, VWb sb
ESG & ~D@Eh X L i 20T, BESCHMITIEARWb OO, FEER L L CIEE T
RNHDIZI S TNDT,

BU % 7V 7 2 — il BU O8I THERS CH BN EE 2 (Buropean Commission : EC) 73
2018 4FE 5 HICHERZAERL., N7V v 7 axy hOMINGES & BEHES TOERBERT
2020 - 6 HITHEAMBIHI IR S AL, BHED 7T HITHD LI, T OEMBETITELIERGE#HN
IRSNTZTET T, BUH 7 Y 7 I —OFE Y A FOVERIT EC IcZR b,

ECIXBU %7V 7 2 —ODFEHIY A MR 2020 4 4 HIC¥E, "7V v r7ary gk
T, 2021 46 AICHEE LT=,

RBE 7Y IRk LTEALZ LT, BUROE O GHG HEH AL Z 100
gC0e/kKWh LA FEHEL THY | ZTNERA IR ST T, 2000 FE TIZBr L SEDH T &
LTS (K 62),

68 https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal en

8 ANEEDF . 7Y — 2T 0 — /L& FHE (European Green Deal Investment Plan) . A7 7L« 39—

v % EFHE (Sustainable Europe Investment Plan) . ‘B R~ 7 >’ [nvestEU,

70 Regulation on the establishment of a framework to facilitate sustainable investment, and amending Regulation

(EU) 2019/2088

TEU X2 Y I—TiE, RFEBHOZ Y — ALk ozoic, TRERNZEFELIAEFELRN S

& (Do no significant harm : DNSH) ] & WO JRAIZHEIF T\ D, ZHIEMTD 6 HEN S5,

(1) [RBEEBOFER, 2) KJUEEB~OHIG, (3) /K - MFEIROFHE rIRe 2RI & R, (4) TEERTLRE

~OBAT. (5) FROTH LB, (6) EMZHEMEL = a v X7 LD - F4E

2 ARITISLEMBI TIT ARV EC 23, BRMNGES L B ESORMTE 2T THAIZRET 5 2 L 2 B(TIES
(Delegated Act) &\ 5, EUZZ Y/ I—OFEMU A P b FHEES L LTRESNTND

B DU A NOERDOT-OIZ, ECIEL 2018 47 AIZ, AIG Europe (FRBE£1:). Bloomberg (RE# 1Y —

' A). BNP Paribas ($17). Carbon Disclosure Project ({EZ&{EEhFFHi NGO). Luxembourg Stock Exchange
GEFHIELGIAT) . Swiss Re (FFRBRZH) . Unilever (GH#M A —U—), WWF (Bi5i NGO) 5D &R #

B RSB A - Kk OEEFIF 30 54 2> 5 72 D Technical Expert Group on sustainable finance (TEG) %F%E L

720 TEG 32020 423 HIZFEAIY A hOFRRLIL DT 7 = AN VA= F2RELL TN D,
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F 42 EU K27 Y X —HE oRkE
201858 | MINERERICKDAVV/Z—IRFIE
200038 |FTHOZHILIFR/I—b-TIL—T(TEG) ITKBRV—=V G H#E
(DNSH) B8R &
20206 A | #UV/2—RFIRLIL
202078 | 20V /—RAIFET
2021 48 | MMEBEERICKHDEEHRA GERIRMNE
(ZDHINT ) YIAAVNER)
2021 56 A | ZEARA GEHEYRR) DFIR
2021 £ 12 B | ECICLHERRABER(RFARBELEXRAHTAREDEM)
202228 | AEZERADEFEIR
HE REER KLY IAE 1R

to

100g CO,e/kWh

Geothermal

i
.

HEL:TEG TH=AHILLR—K(2020 £ 3 A)
62 TEG 2NRET DS D GHG HEH EIEUE (FE « J0R28 100g COze/kWh)

(2) KFEDHE

FEAEY A M TRAIEEBIOFEFM Y R b ™E TRIREB OIS Y A R BB 570, K

ANNEX I "Technical screening criteria for determining the conditions under which an economic activity qualifies
as contributing substantially to climate change mitigation and for determining whether that economic activity causes

no significant harm to any of the other environmental objectives"

75 ANNEX II "Technical screening criteria for determining the conditions under which an economic activity qualifies
as contributing substantially to climate change adaptation and for determining whether that economic activity causes
no significant harm to any of the other environmental objectives"

80



FITZOWGIZFLHE D B 5™,

[RELE O Y A N © [k#FEHfGE (Manufacture of hydrogen) | OIEHE TiL. k&
PR SRS D GHG BEH & (94 g COe /MJ = 11.3 kg—COse kgHy) Z_X—RAF A& L
T, KFTIL73. 4%HII (= 3 kg—C0.e/kg—Ho) %, 7KFEHINA BUAELCTIX 70%HITH % H e
ELTWD (3¢ 43, & 44, £ 45),

# 43 BUX 7YV I—IC81FHKFE @ Annex T (REFISR)
I5H 3.10. Manufacture of hydrogen
ZETHEY KFREKRR—RDERBREDEE
BT EH: Directive (EU) 2018/2001 @ Article 25(2)& Annex V IZHEWLN, AT AL
SUEZBOMEM | GHG BT, LB RDIE R AR 94 gC0e/MJ &Y, KFETIE 73.4%HIiH

(S5A4THA42)L GHG #HEHE 3tCOse/tH, ki) . KEA—ZADARKETIX
70%HIFET 5,

SA7H(4)L GHG HEH B E L. Directive (EU) 2018/2001 M 28 £2(5).
HAHNIERIIZ ISO 14067:2018 HBLVE ISO 14064-1:2018 [CTEHET 5,
SA479147)L GHG HEHHHIE = D E =1t 1L, Directive 2018/2001 5 30 5&hH.
MILEE=FICE->TIERAT 5,

SETREMAGHEIND CO, ZENLTHTERTHIEES. AFEED 5.11
E 512 [CREIN-HITHNBEREEIZHK ST, CO, ZHELM TR I 52
&

H81: COMMISSION DELEGATED REGULATION (EU) 2021/2139 of 4 June 2021 supplementing Regulation
(EU) 2020/852 of the European Parliament and of the Council by establishing the technical screening
criteria for determining the conditions under which an economic activity qualifies as contributing

substantially to climate change mitigation or climate change adaptation and for determining whether that

economic activity causes no significant harm to any of the other environmental objectives
https://eur—lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R2139&from=EN

F 44 EUR 7Y 7 I—ITBITHKEE : Annex 11 GEHHE)

I5H 3.2 Manufacture of equipment for the production and use of hydrogen
ZEYHED KEQREELFBEZITOHEBOEECHONTIE, ZFCTEESNDKEN. S

A7HA45)L GHG [ZEWLWTHES R DL R AE 94 gC0e/MJ KU, KETIZ
73.4%8I (T4 7Y A47)L GHG HEHH = 3tCOe/tH, KiF) . KER—RADERK
R Tl 70%HIFET S,

B WHFOY A MIEBWT, 3.2 Manufacture of equipment for the production and use of hydrogen| & [3.10
3.2 Manufacture of hydrogen] @ 2 DDHHENH 5, BENFTH I TWHDIE, Y 2 ~o 13.10
Manufacture of hydrogen |, X ON# )G Y A > 3.2 Manufacture of equipment for the production and use of
hydrogen] & [3.10 Manufacture of hydrogen] T 5, BEIZRILCTH D,
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#4565 EUZ 7Y 7 I—ITBITHKE : Annex 11 GEHH)

I5H 3.10 Manufacture of hydrogen
ZETHE KFEEKBR—ZADARBE DO E
RiTEH: Directive (EU) 2018/2001 O Article 25(2) & Annex V IZHELN, ATV A4 )L

[UERZBDHEM | GHG ITBAL T, LB R DR IAFE 94 gC02e/MJ KU, T0%HEIiFET B,

SA47H 4L GHG HEHAIBZ L. Directive (EU) 2018/2001 M 28 (5).

HBNEERIZ ISO 14067:2018 BN ISO 14064-1:2018 [CTEFHET 5.

FA4T7H 4L GHG HH AR E D E 1L, Directive 2018/2001 & 30 5,

MILF-E=FICK->TIRAT S,

Hi#: COMMISSION DELEGATED REGULATION (EU) 2021/2139 of 4 June 2021 supplementing Regulation
(EU) 2020/852 of the European Parliament and of the Council by establishing the technical screening
criteria for determining the conditions under which an economic activity qualifies as contributing

substantially to climate change mitigation or climate change adaptation and for determining whether that
economic activity causes no significant harm to any of the other environmental objectives
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R2139&from=EN

B, T 13 kgC0se /kgHo] EWVIEDREITTARY LIRESTHDOTITARL, K
INZE B2 E RN OKFEEEEMOSLYV R 2B TRESNTCHDOTHD (& 46),

F972020 43 HD TEG 7 7 =H /L LA — K Tld, /KFED GHG HEH &1E T5. 8 kg—C0ze /kg-
Hol 725 TCW5, ZHUTEIOFHEA A 100 gC0e /kWh LA FE L, ZAUTKEMMETOK
FHRENF A 58 kWh/kgH, EIRE L TR LT TH D, ZIUIT TIZHRRINL TN D
CertfHy J&%E (SMR HH3l/AKFE LV 60%IKD 4.3 kg—COe /kgH) L OFENLOTHY, Fi=
SOERON = RS ((EARELL Y T0%HIE) 76 R THBENbLDTH -7,

Z D%, EC 2% 2020 4 11 AICZTHEIESRERBR L TAT Y w7 ar bafTo13, 22
TIIAFED GHG PEH B Z AL BREHH SR FE D GHG HEHH & X 0 80% 3D 2. 256 kgCOse /kg-
Hol EHUE LTz, 2 TEG 77 = H VL R— b LTEHLWED THo72720
EDF, Uniper, ABB, ENGIE D KT NF—HE TV a4 v F L X —ERE, BRNOEKD
KIRF R RHEIITH 3 kg C0x/kgH (2 L2 B & FE L=,

EC 1% 2021 4£ 3 AIZIX SMR LV 7T0%J8 D 3. 38 kg—COse/kg—Hy &\ I MEIER A 2R L7273,
AL R 4ER° Enapter <° Sunfire 72 & OBUKEMESIEN Z OB L. b &
D [2.256 kgCOe/kgHy) IZRRT Z LAEFRLTND,

FlJRy. EC 1X 2021 4 4 HICTHRAMEZE L L THE LI-ZTHHI I, Biko X 512 73. 4%HI
D 3 kg=COse /kg-Hy] & LTEYH, TIHBEIR I, 2021 4F 6 HITHB LT,

F A6 KTV ) I —IIBIT D KE M EDE DR
2020 &£ 3 H TEG 7Y =hILLR—
- JKFED GHG HEH =& 5.8 kg-CO,e /kg—H,
2020 £ 6 A 24 J2—3REIII—EC A ES E T RItE
2020 11 B | ECIZ&B CO I ER#ER:!
- /K[ SMR &) 80% 3 (2.256 kg—CO,/kg—H,)
2020 &£ 3 H TIVRRAYTENSDOIA A —(RER)
D5 APIL D RFKE ST 3 kg-C0,/kg-H,) [ITLHEES ALY
‘LCA WIZIE PV EHFEEFE->TE 3.22 ke—COyx/kg—H, [CL DALY

ECI2&k% CO HEHHEEER (BE)
-7k %[ SMR &Y 70% % (3.38 kg—CO,/kg—H,)
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BIRKEBEEMDTIAIE—(REH):
-BA{EZ 3 ke—COy/kg-H; [TIEFLI=C LA ELEE
-Ex ¥ 2.256 kg—CO,/kg—H, R HF

2020F 48 | BOV/E—DEEESDER

IKEDHEZEE L SMR D 73.4%E (3 kg—CO,/kg—Hy)
- KFEHE S BEE (E-FUEL) (DU TIX 70%8,

Hi B IAE YERE

@) PRATLINIUE) L CHGHHHEDIES L

EU %27 Y 7 2 —® GHG EHEDFEHE TIE, WD Well-to-Grave ZEH L T\ 5,

GHG HEH B D FHE T IEIZ DWW T, £ T RINES O SGET fiF4E FTRE = /L X —$545 (RED 11,
Directive (EU) 2018/2001) DL AHSM LT, EC A RED 11 IZBL TRET HERMIES™
DRIEFIEERHA LT D,

FAEESDRET 5 GHG PEH BEOFHE FIEIZLL T OME Y Th 5 (HALIE gC0eq/MJ fuel),

E=ze+te,teyte, eus

E MEHEICIDEHHE

e B REIZETHEANERBETO GHG i E
€ = €jeclastic T €irigid ~ Cex-use
€i elastic 38 7189748 A 71 (elastic inputs) TD GHG HEH ="
€ rigid EEB7E A A (rigid inputs) TD GHG HEHHE*°
Cecuse  (MTEESNTULS)EEFDEEMICLS GHG HEHE (ELEIEF)

e BB DOTOLRERBETO GHG HitHE

ew  HAK-ATERERFETO GHG HEHHE

e HEEMTO GHG i E

es  HEERPETO CCS EEIkD GHG HIFE

T WEHT RS (REDID OF 28 55T FINEESIT 2021 £ 12 A 31 HE TIZ, A A EO >
=T ERETDHIEL ., AL AHERRT RV — B O GHG HEH HI R ORI 15 2 ZAT1ES Tk
WHT L] ERELTND,

8 Ares(2022)3836721 [COMMISSION DELEGATED REGULATION (EU) supplementing Directive (EU)
2018/2001 of the European Parliament and of the Council by establishing a minimum threshold for greenhouse gas
emissions savings of recycled carbon fuels and by specifying a methodology for assessing greenhouse gas emissions
savings from renewable liquid and gaseous transport fuels of non-biological origin and from recycled carbon fuels |
https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=PI COM%3AAres%282022%293836721&qid=1653925514357

N7 ATT (elastic inputs) &%, FBEICADOETHMESEAEMNENRHH AT, — MR 7 4 —F
ALy 7R u AHOBENDHET D,

80 [HEM) 2 NS (rigid inputs) &E1E, FEHMLTHL —EETEDLLARVWAT (HE), EESCEEY O
EIITT TIC CO2 HHHEMAMBTH 7> F SN TS b O, fiRlfEMHIZH N TERAT D 10% L0 F OfiifiE
LR WA 2487,
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3.1.3 CertifHy

(1) BEREER

CertifHy (FBRMBRELEEML/K T2 3L R TS (FCH JU) 12365 1F 2 KFEFRIEA F— L & L 2014
11 HIZHRathE -7z, 2014 4 11 H~2016 4£ 10 H % [Phasel] EFRL., Wb b 7Y
— U kF ARRFBAREORELZRELZLDOTH D,

RMERIIZIZ, 20 CertifHy Phase 1 D& THRIC, ENTMATHA OKFEET) O
PEMIZER] (Guarantee of Origin : GO) S'DZEMEA EOHZEKIN RED 11 23REINTEY
CertifHly (XZ @ RED 11 ZHVIAATEENZ 272> T D,

CertifHy % Phase2 (2017 410 H~20194E3 H) TA v MBI ZFEM L., HAEIL,
Phase 3 (2020 4F 11 H~2023 4E 10 ) & L CAF—LDOEMICT T CTHfFZ#ED TV 5,
S BT CertifHy I&, KFEZT Th L BB TR L, S HITKERIEERE7Z1T T2 <,
ik - A & oo — BT GHC HFHEZFIR T 5 A X — AR SN D TET
b5,

(2) KRFEOHME

CertifHy Phasel (Z351F 5 7 U — kT - (KERF KB OFEAEIL, SMR HRAKFEDNH D 60%
HIJZRE L TW5, 7272 L, RED 11 ZHEEREZZT T, 2L 70% (3. 3kg—C0se/kg—Hs,)
Wb SN D HIARTH D,

728 CertifHy X EU # 7 Y / I — LIFXEZENRBERITZR <, EU 227 Y/ I —DHEHEZRER
M350 TiERy, 6% Certifly (BBLORED 11) & EUZ 27 Y 7 I — L 1X SMR D3
YEEHERY . E-BE S 3.3 kg-COsze/kg-Hy & HlHEN B D) (1K 63),

SMRTOKZREHHE (R—RXF/Y)

94 g-CO2/MJ
91 g-CO2/MJ e .
4 (109 ke COpkerty) | MLIECOmE L)
i}
H
&
H AB0%
3
£ A% afdlax
&
el |
® RIEDCertifHy R
(4.3 kg-CO,, kg-H,)
T CertifHyREDHE | mmmmmmmm—
(33 kg-COs. kg-H,) EURZ Y/ 5k—§$
sy—yv| BRE (3.0 kg-CO,. /kg-H, )
P& b &3

HE BHEEMALIER
63 CertifHy & EUZ 7 YV / I —ORR

8l BU A AR—EIZx LT, B GO DIERE & LTHA GO D¥fii KD TR, FO—HE LTKE
GO DEAEMKD BN TWNWD, I LAEGOIFIRT XV AF—LATHY, AEERITHIEEMA L RS
TE7e<, £ GOHIEIXEZ LIci A s LBEIND,
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CertifHy D AT L 37 & 1 X, Phasel~Phase2 TlL, Wb 5 Well-to-Production
Gate (ARFHED Well to Gate) THHD, GO AF— AT 1L Well-to-User Gate (KD
Well to Tank) 2RO HNDHT2D, ZODORIE(LEHED TS (K 64),

H 8 : Hinicio [Study on accelerating the deployment of Guarantees of Origin Schemes for Hydrogen and the
design of a Voluntary Scheme for compliance with RED II targets (2020 £ 11 A 24 B)(Z/in&
https://www.fch.europa.eu/sites/default/files/3.%20Wouter%20Vanhoudt_CertifHy.pdf

X 64 CertifHy (ZBIFHL AT LN LX)

(3) FREEHIE

CertifHy TiL, GOREAEDFITINOMHE TOEHDID, EEEICL U A MY ZFEET
LFHETH S (K 65), GOFEAEOFENE - fEHOANIRIL, k5 & 72 5 K5 0 R HH
WT%12 7 AT D (Z0%BEIINTED),

CertifHy @ GO FEBHEDIITHEIL, T TIZES 60 #¥1T L T\ 5 AlB(Association of
Issuing Bodies) WEHE STV D, GOGEHEDFLHNAED A A —T %K 66 (27,

H B8 : CertifHy 7R—LAR— https://www.certithy.eu/lifecycle—of-a—go/
B4 65 CertifHy (23T HRBFERIEDA A —
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Additional on Electricity Certificate | | Additional on Gas certificate

Energy Medium (= Energy Gas( Hydrogen) )

Electricity / Energy Gas/ Hydrogen High-Efficiency Cogeneration
Product

GO/ Support Certificate /independent Criteria Scheme High Efficiency Cogeneration Criterion Met? Type of Gas

+Product name N +See Foct Sheet
Unique certificate number * If Yes, then also following fields are mandatory. Whether Higher or Lower Calorific Value
Production period (start and end dates) Lower Calorific Value GHG Emissions Saved & Produced *

ner; 7 ++ Methodology reference
FnETRy SaUce Use of Heat - S)’ =
Type of installation Sustainability Criteria met?*

= - . “V/N; requirements, scheme, nome Certfication Body, reference
Production device info Primary Energy Savings e
Identity and country of originating member 9 PES GHG saving criteria met?*
« Absolute PES L

Issue date €02 Emissions Calorific value *
Identity and country of relevant competent body % "End-Use of gas category*
Purpose *Absolute Source-Shares *

~ Disclosure and/or Support L

upport received = Production Device Module(s) *
Stpport cecetved by pe Fossil energy sources

Dissemination level Pre-Conversion support info *
CO2 Emissions

Face Value PurityOfGas *
Conversion Tag [ compositioncriteriareference *
Ty Nuclear energy sources <t il
) Advanced Biofuel Criteria Met? *
Carbon Footprint | Radioactive Waste StorageTag"
Timestamp * J
Production Device Module * | Legend: Mandatory information field

Radioactive waste * *Optional information field

Hi 8 : AIB[AIB and EECS (European Energy Certificate System)]
(CertifHy 3 Plenary Session. 2022 &£ 4 B 28 H)

66 CertifHy @ Certificate ®IHHA A — (AIBIZ X %)

3.1.4 ZMDKFEDIREMIEAHE (Product GO)

(1) BEREER

ZMOEZE - BT« XL X—&HA (Department of Industry, Science, Energy and
Resources : DISER) %213 2019 4F 12 A2 EZFAKFEEKE (Australia’ s National Hydrogen
Strategy) ] B&FE L7, Z OHMETIX, 2030 FF TEMEARFICBIT LA EHE R T L
AVY—ICTHZLEZHET L L BIC, KBEREDOTIEA X — LDORELEILFHLE LT
fancns (& 47),

82 2022 7 AICE RS H Y, =X —BIEIER L, ERE - B - 2L X —FFEAE (DISER) 205

X DOKWEEE) « =X — - BB - KETHRAE (Department of Climate Change, Energy, the Environment and
Water : DCCEW) (ZB& Sivlz, A4t T DISER I3 - B - B4 (Department of Industry, Science

and Resources : DISR) (ZZEH &7z, KB DFRFERIFRIL DISR & DCCEW ORI G- LT 5,

8 PEZE - Bl - m L X —EJRA (Y4IF) [Australia’s National Hydrogen Strategy ] (2019 4F 12 H)

https://www.dcceew.gov.au/energy/publications/australias-national-hydrogen-strategy

(GBI A, AAGERR, @ERERA D)
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X AT SN TEZORHENS) (2500 5 DRGRRRGE) ORI

EREBNDKRDOHEEEIL. BoMFEFRTIKROREAFICELERMEEROLTHAI,
BERRAT—LERRFHEICERNEINSGD, KOBEELGEIZISMDEELEHTEET
ATREMEN HBTZ5D,

ERESZMEICL. ENOEEENRODIRIIEIRET H-OICIF. B—DJ 0—/VLEREER
F—LOHBENBEREME, ARSIV T EEBRRAX—LDOBEOXEELLDILICEHRELS
TW%, ERAGELGRYICEVT. ENDRF—LFEEFRRIERF—LZEREICEEINGH . EE
RIART—LEDRAFMDENT-LDTHAIALENH D, HKOT. AF—LDEBE-REICENDE
EREHBENEET AN EETHS. RAFEHEBAERAXT—LOBEICEWLNTERMD
CertifHy TAD IV D#RAAAITIREIN S,

FEEHCH T DB RDEED-DITKREENDREN BN S ENH o TIFELEL, ThEFKSIC
F. FTRDROFBPIERF—LERRAICHEILIL ., BERMN, RO—T1&Ra—T2mkRHH . £&
BEATEHERRL. BT 5 A ENH D, TDRIT. KDHEEOLMDBERLEH-EHHEICRF—LEILK
FTHIEMNABEEZMDTZ, COKIETTA—FIZLY . FEMNTT ) —2 0HEHE KFEORBEDE
&% RESN-EREECEDNTHEILITHIENTES,

H 81 Z )Nl Australia’ s National Hydrogen Strategy overview: Japanese translation ] (2019 £ 12 B)
https://www.dcceew.gov.au/sites/default/files/documents/australias—national-hydrogen—strategy—

overview—japanese.pdf

Z2N DISER 1% 2020 4E)> 5 /K FFPEHGERAHIE  (Hydrogen Guarantee of Origin scheme)
OFFHEBIR LTz, 2021 46 BIZIZT A A v vra = R—%RK L, T Uy aR

VR FEE U7 (3% 48, L EEZE-BlF . — R L X —E Y (4EF) A Hydrogen Guarantee
of Origin scheme for Australia Discussion paper] (2021 £ 6 A)
https://storage.googleapis.com/converlens—au—
industry/industry/p/prj1a3de348a6c0ad7d282f7/public_assets/Discussion%20paper%20-%20A%20
Hydrogen%20Guarantee%200f%200rigin%20Scheme%20for%20Australia.pdf

67),

84 PE¥ - Bl - = LX—EIRA (M4FF) [TAHydrogen Guarantee of Origin Scheme for Australia] (2021 4F 6 H)
https://storage.googleapis.com/converlens-au-
industry/industry/p/prjla3de348a6c0ad7d282f7/public assets/Discussion%20paper%20-%20A%20Hydrogen%20Gu
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F 48 ZINAKBFEMGERHIET + A v g »~2—,3— (A Hydrogen Guarantee of
Origin scheme for Australia Discussion paper) DY~V — (#H)

KRFEELGBMBEICLDEREMENDH D, TDT-HKE GO HIENMBOHTEETH D,
KERE, BRA R +CCS, KEZAZVHE+CCS &LVS 3 DOBEB/NRIZHITHY)—V
K% GO READHEERTT %, F-BIRBENDRIAA T avbiRTT 5,
R IIKREIE/NADEM, IR -#WEEDEM, KRFAICE THESHE KDL
BTHD BITTUEZTDLIBKRFXVITENN—FHIENEETHS,
M DISER [F/KFRMHBMERR/ \—rF—2vT (IPHE) DKRHBESTERI T+ —RIZH
BILT.GHG StEAEMDBEAFEEToTLVS, IPHE DA EMEEICENRAF—LERET D
EEBIT FEDERBRENKEENSENBESNTLVS,
ZMCEERIRLF—BEHRTRABERF—L(NGERS) *hHDHH, KFE GO R¥—L
[ZIEFR+72THS,

HE: FEE-FHPE-IRILT—E]EE (L) TA Hydrogen Guarantee of Origin scheme for Australia Discussion
paper] (2021 £ 6 A)
https://storage.googleapis.com/converlens—au—

industry/industry/p/prj1a3de348a6c0ad7d282f7/public_assets/Discussion%20paper%20-%20A%20Hydrogen
%20Guarantee%200f%200rigin%20Scheme%20for%20Australia.pdf

Electricity generation

Renewable

!

PRODUCTION

Wastewater Electrolyzers
1 Dect .

Tlectiolysers use decicity 1 5p
watet oo bydragen and arygen

-+

~—

&)
Iy

1'
im

PRODUCTION

Desalination

Fossil fuels

oAnny and storage
ca et
Coal Gas as

HE: FEE-HE-IRILT—ERE (L) A Hydrogen Guarantee of Origin scheme for Australia Discussion
paper] (2021 &£ 6 A)
https://storage.googleapis.com/converlens—au—
industry/industry/p/prjla3de348a6c0ad7d282f7/public_assets/Discussion%20paper%20-%20A%20Hydrogen
%20Guarantee%200f%200rigin%20Scheme%20for%20Australia.pdf

67 SEINKFEIFFEHGERARIED A A —

8 Australian Clean Energy Regulator
https://www.cleanenergyregulator.gov.au/NGER
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N7V w73 A M 2021 4R 8 HIZHiOEI b iLTe (80 D4Rk « AN D = A > h 3 FHHE
BALTZ) o BN DISER 205 1% 2021 4F 12 HIZZ OFER (Y~ U —) LA %O [Consul tation
summary and next steps] “AFERIN TV D, & HITHEM TIE, =R /LF —Hiil#EI (Clean
Energy Regulator) (ZT/KZE GO D kT A 7 /L8 2021 4 12 A6 18 A E STy
% (Hi#h : 52 DISER [lAustralia’ s hydrogen Guarantee of Origin scheme] (—iBBAHI;E A &
wRAMEMEREEEIT— H-GhmMBRHOSAIH AL TERA 12022 F 2 B
24 H)
https://www jttri.or jp/seminar220224-14En.pdf

68) o

November 2019
National Hydrogen Strateqy released

* Certification scheme identified as a priority

action item
« Global scheme ideal September 2020 December 2021
Consultation workshop Hydrogen GO Trials
+ Scheme should track: ) )
« Production technology C) Worksho;_) to furthe_r * Trials will run for 18
explore high level views months

* Location

* GHG emissions / \
2015 Ongoing — Internatlo.nal engagement Dec 2021
Ongoing — Technical consultant engagemegnt
June 2020 July 2021

Initial consultation survey Discussion paper released
* Online survey to gauge high
level views on an approach to
hydrogen certification
Hi B : = DISERI Australia’ s hydrogen Guarantee of Origin scheme | (—fi§BA & N EFA SRR EEEE
TIF— F-ARMBEOSA IV AT ERAUR] 2022 52 A 24 H)
https://www jttri.or.jp/seminar220224-14En.pdf

68 ZINKBERAFAF —L DAY a—)L

%% DISER (%, 2022 4F 12 HIT/KFE OKFEXF v U T ETe) LEOFEERGEH A F— A
(Product GO) DRI v MER LTz, 202342 AFTONRT Vw7 aiX s b
BT, EHIC LAERENT CEEMRHIERE 21T,

(2) KFRDEHE

SNSRI PEHIGERAHIEE (Product GO) Ti, AKFEOBIEIIHIE L72gvy (COz HEH B D
FOH), 12121, AEFELNGO F5, ZEM OFEINKFEIFPEMFEHFIE SN T, BIfEZE
D TRIKFKFRLBTRKRBZERT D (TT7 M D) ZE2R05L L TND,

8 pEZE - B e L F—BPEA (M) [Consultation summary and next steps
https://storage.googleapis.com/converlens-au-
industry/industry/p/prjla3de348a6c0ad7d282f7/public assets/hydrogen-guarantee-of-origin-consultation-

summary.pdf
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@) PRATLINIUE) L CHE HHHEDIE AL

M) (T4 ATy va o _—=N—DERE) Tl BN CertifHy X° IPHE /KEHE GHG HEH
BatE B RIEAEZ S 2T Well-to-Gate) ZH/RLTEY, XT Vv T ar L bo
FERTH Well-to- Gate] ZXFFTDMIENEN-T2E LTNDEY, Ll 2022 4 12
AR ST MK R IR EERIGER | (Product GO) TiL, Well-to—user (Y4 BB E T)
ELTHEY, Scope 1~3 DPEHZETe (Scope 3 D Lt & Fiix&ETe) & LTW5,

FIKFITES] 3MPa, HE 99%L LTV D,

Scope

Well-ta-user

* Emissions intensity incorporates ; !
emissions across the supply chain Weltto-gate

¢ Product GOs are product-based
not facility/company level

fembodied)

+ Broad range of information

Input materia! On-site emissians Broduct transport

available on GO - not just extractien armissions
emissions intensity e.g. water SmRen
source tnput material Imported Product storage
transport, storage, electricity emisslons
pre-processing emissions
E; |g|b i I Ety emissions E
Nor-emissions
+ Eligible to participate if there is a o
suitable production methodology information

H 8. Z= DISERI Australia’ s Guarantee of Origin Scheme: consultation papers |
(2022 12 A 12 8)
https://storage.googleapis.com/files—au—climate/climate—
au/p/pri232e2205fdfa8b85770e8/public_assets/Policy%20position%20paper’%20%20-%20%20Australia’s%20G
uarantee%200f%200rigin%20Scheme.pdf

69 ZEIN/KFEIEEMZERSIEE (Product GO) O AT LR LA

(4) FRRLHIE

Product GO DFEEIT, B5l & pKkFE () OV 7T 4 F = — ik > THEIGF#H (GHG
PEHES) NEZ AT, BB E I E T DN R TEITESND, Wby d gD [ 5
UL ThHY CREER—Z27 71 —F) CertifHy @ L 5 ITMRRENE (BIE) 2385 & 45
SNTHEBIESND O TIEAR,

Lo TGOREEL, KFEORE LB ORICHEI 27RO RHH Z B, & LT

W5,
FEEDA A—T &M ZZDISER lAustralia’ s Guarantee of Origin Scheme: consultation
papers |

(2022 £ 12 B 12 H)
https://storage.googleapis.com/files—au—climate/climate—
au/p/prj232e2205fdfa8b85770e8/public_assets/Policy%20position%20paper%20%20-%20%20Austra
lia’s%20Guarantee%200f%200rigin%20Scheme.pdf

70 \Zd, BEE LA (% - BFEE) A% Product GO A — AIZBINEGERL .,

8 X7V vy 7 ars bTHE, 65%0° [Well-to-Gate] % 3CRF, 21%E S HITKFEF v U 72 HL - A7 - #ik
% & ®7= Twell-to-receiving port boundary] £ TZXF LTV 5,
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YT TAF 2= OFEMT (FREEHE T LD, BERERDPBESND, BT XE
2 - HE L TWL5HE1E, EBOREE b FRICREIT - HESND,

Product Guarantee of Origin Certificate

Emissions intensity Certificate details
Certificate ID

1.26 kg CO2-e/kg H2 X
Sotch

504045

Batch production details

Batch production datss
Quantity 54,851 Toanes 12/c2f2021 - 12/02/2022

Purity at gate  09.G9% HI purity  Pressurs ot gate 1E0CKPG (18 Bor)

Attributes and tags

L L 2
o
Product stages
Summary ifi Stage emissions i ity (ka/bg)
Scope 3 Stope 2 Scope T Total (A)
R Input sources and deotails Product GO = ~ ~
Upctesarm s iopate fe.g. water use and type) 0.2s 02s
Preduction faclity name -
et Production methoc 1GCs = 021 849 o7
Energy use REGO:
Transport type 0371 037
Iransport & storage Transport distance

Lozses

Consumer deails
Froduct consumption Consumption purpose {e.g. export, scheme use)
Consumption date

H 8. Z= DISERI Australia’ s Guarantee of Origin Scheme: consultation papers |
(2022 12 A 12 8)
https://storage.googleapis.com/files—au—climate/climate—
au/p/pri232e2205fdfa8b85770e8/public_assets/Policy%20position%20paper’%20%20-%20%20Australia’s%20G
uarantee%200f%200rigin%20Scheme.pdf

70 SEMKFIRPEHGERAHIE (Product GO) DFREEDA A—

3.1.5 HEDBERFIRKREE

(1) BEREER

H[E BEIS (B R A« =R /L — « FESEHRIKA) 13X 2018 4F 8 HIZ, [Low Carbon Hydrogen
Standard] BORERE L1z, THUIZDOHRDONRT Y v 7 a2 hEfET, 2022 47 ATk
RN A AL L TREY ST,

A X ATE, KRELTUTEZZET WD,

® KSR
® JKZRSKURIRIT AYE +0CS
® A A~ R/BEFEWIEAL (CCS W H & M)

8 UK Low Carbon Hydrogen Standard: emissions reporting and sustainability criteria |

https://www.gov.uk/government/publications/uk-low-carbon-hydrogen-standard-emissions-reporting-and-

sustainability-criteria
89

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/1092809/low-
carbon-hydrogen-standard-guidance-v2.1.pdf
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(2) KFEDRIE

IKFEDORMEIL 20g—C0e/MJLiv (2.4 kg—C0se /kg-H,) & LTW5,

@) SRTLNDUHY & GHG HFHEEDEES

AAEHRET D GHG BIEFFIETIL [Scopel, Scope2 & Scoped O—EHEH 2 ETe /N7 L F Y
(Well-to—Production Gate) ZEeHA L T\ 5 (Hi#h: ¥ BEIS UK Low Carbon Hydrogen Standard:

emissions reporting and sustainability criteria] (2022 £ 7 A 21 B)
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1092809/lo

w—carbon—hydrogen—standard—guidance—v2.1.pdf

1), ZZT? [Scope 3 D—FRI Lid, JFEIOFE « kB2 ZE L T\ 5, 272
L. BAM OKFRET 7 > b, W) O/t - g, B JRECiEER omE) -
i, ROV —=2EEOHPHIZA a—=THTH S,

FeNy o Z VIS HKRFEOFARE ST 3MPa, ML 99. 9% E&LEH TR Y | £l b
DESOMPE Z K L7256 IE. £ OB\RISICE Lo L X —DgH &2 7 L5l < LR

b5,

At the point of use + in use emissions

At the point of use

H 8. 3 BEISTUK Low Carbon Hydrogen Standard: emissions reporting and sustainability criteria] (2022 &£ 7 B

21 B)
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1092

809/low—carbon—hydrogen—standard—guidance—v2.1.pdf
71 #[E [lLow Carbon Hydrogen Standard] D AT AN K

GHG HEHHEDEEHE (B) DOFEIX. LT Th b, HArI gC0e/MJLHV TH 5,

ET = E feedstock b‘ll[l[)/_V+ E om-/g:y.s'u/lpl_v‘f' E input materialst E /u‘m‘uss"*‘ E fugitive non-co2+ E CCS process and infrastructure

= Eeoz 50171/0511:1(/(7/1‘}‘ E compression and purification
ZZ7T
Efperistork supply = § Efe’edstock supply emissions,i
i

Eenergy supply = Eelectricity supply + Esremn supply W Eheat supply i Efuel supply

Eslvum supply = g E.\‘u'um supply emissions,i
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Ehpnrsupply = E Ehparxupplymnissinns,i
i

Efuel supply = Z Efuel supply emissions,i
i

Einpu( materials = E Einpu( material emissions,i
i

Ep'rocess . E Eprocess emissions,i
i

E/‘u_qi(ive non—co, = 2 E/’u_qin've non—C0, emissions,i
i

Eccs process and infrastructure — § Eccs process and infrastructure emissions,i
i

ECOZ sequestration — § ECOZsequestrationemissions,i
i

Ecomprossion and purification — g Ecompression and purification emissions,i
i

3.1.6 XREDERFIRKREE

(1) BEREER

KEZ L F— (DOE) 1%, 2022 4£ 8 H I /AKFERIEIZ > 5 [Clean Hydrogen Production
Standard : CHPS) %% L7=%, Z® CHPS ORHLE 725 & DI%, 2021 4= 11 AIZENL LT

B3 IRkA > 7 T (Bipartisan Infrastructure Law)| T 5,

T4 THEWIRA > 7 Z1E) TlE, DOE BEIC 7 U — 2 kERLE O (R FEHEH B o g FL 3
ZRE] L, TO% 5 FEICHET I L2 ROTND, S HICKFRRIERFD RBIRE 2kg-
CO2/kg- o AT & LTS (K 49),

F 49 HIRA 7 ZIEICBT D7 U — KR RE ORI
(Sec. 40315. Clean hydrogen production qualifications J 1)

(a) ME AV ISHRERAZOFHIENS 180 ALINIZ DOE REIL. BRERETFRELHE
DL .DOE RENEDIEEROCMOFERBFZEN DAL TIREERL. K2/
TCEETHEBERT SV KRREDRFRHFHEONYPREELRTET S,

(b) ZE:

% US DOE [U.S. Department of Energy Clean Hydrogen Production Standard (CHPS) Draft Guidance] (2022 4

9H 22 H)
https://www hydrogen.energy.gov/pdfs/clean-hydrogen-production-standard.pdf
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(1) ME:(QEICBVLTKRET SEE:
(A) % 805(e)(2) EICEEEHT HKRENLDI)—VKRREEIIET D,
(B) T —2KFRIZHERDRFBED 2kg-COx/ke—H: L FDKFREEET 5.
(C) B R U BEF LR AR EEET 5,

(2) AR QBEIEDVTHEEZEXTELEZAND 5 FUNIC. BERETFRELHED
£.DOE RENEDHIEEXEROMDOFEBREIODALTIMEEREL, LTOE
HEEET S

(A) (NB)EITEDNTEDI=I)—VKRDERE, BELUTICEREIRENENE
H#Y 5. KU

(B) DOE REMWISTIEENBEYTHALHIWLI-IHE . ENEEEEITT 5.

(c) A :@EICEDNTEHEY HEEF. BIRAH . EAHH +CCUS. EFH. Dt

DHREZMERNWTEESND V) -V KRISERYT %,

H B Infrastructure Investment and Jobs Act (IIJA) (Public Law 117-58, also known as the “Bipartisan
Infrastructure Law” (BIL))

https://www.congress.gov/117/bills/hr3684/BILLS-117hr3684enr.pdf

S 51T 2022 4 8 HIZHAZ LT T > 7 L4filis (Inflation Reduction Act) ] Ti&, [
¥ UV —17KkF% (qualified clean hydrogen)] & LT, T4 7% A 7 /)L GHG HEH &S 4 kg
CO2/kg-H, ZHB A 2V Z LR SN TV D (R 50), 22Tk, 74 7 A 7L GHG PEH
&3, Argonne National Laboratory @ GREET EF /MICHSL LI Tnb,

£ 50 AT VHIHREICEIT 57 U — KA RELAE D FL#
(SEC. 45V. CREDIT FOR PRODUCTION OF CLEAN HYDROGEN & V)

(OAXRHIZHITEESE

(1) S47949)L GHG #fH =

(A) #ZE: B)EICRE TS S1T7Y 1)L GHG HEHE 1(E. Clean Air Act (42 U.S.C.
7545(0)(1) )88 211 FEM)IEEH T EERERLTHY . KEHBICEMTH
216D ET 5,

(B) GREET ETJ/L: 474 A4)L GHG HEHHi E(F. Argonne National Laboratory /3B
F L T-Ex# D GREET 7 /L (Greenhouse gases, Regulated Emissions, and Energy
use in Transportation) &7z (X ##ET /L (DOE REARE) ITHEDE, KRHEK
[ (well-to—gate) FCOHHEDAHEEH D,

(2) #EKY)—2KER
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(A) —RRBICTEHE D) —2 KR IEEFATH AL GHG HEE 2% 4 kg-CO2/kg—H. &
BZEWTOERATRESN - KREEKRT S,
(B) BMEH: COMER. LTEERBLEVKRFEFEVLDET S,
WU TFTOFEGETHRESN-HLDTHY
(D) KE(E 638 FMIZER) XILKEHE(E 638 FQITER) ITELTHRE
Shizdo,
) WHBEOBEEDOWME-ESHRRELTERSNDEDTHY., HD
(m BRFEFEIIEADT=O.
(i) BEKFORE-RFE-EAN. RIDE=FICL>TRIESh TSI,
(C) BEHHE - XHODBMLE. 547147/l GHG HEHEIREINTULELKER
DHE . BREKRENET MBI ET, BHRKRITETE54T7Y12)L GHG #
HEFRET DL DOE REICEF T HIENTES,

88 : Inflation Reduction Act of 2022(2022 £ 8 A 13 H)
https://www.congress.gov/117/bills/hr5376/BILLS-117hr5376enr.pdf

CHIPS i 2022 45 8 AIZRMBEE SN, 20224 11 A 14 BET (4L 10 A 22 B £ T)
NIV 7ary " eBEELREY, DOEIZX DL, CHPS 1K 2 EHETII/AR <, F7= DOE
Tzl MIBWTEEERZRD D LOTIIRVWE LTWAR, BAEEEIATWS

[KFBHIE N T | CIXEEMIZZINEZERTHZEBROOND E L, FFRITTe Y
7 FOFHIIER ENAFREERH D L LTS,

(2) KFEDRE

CHIPS TO/KFEDRBMEIL 4.0 kgCOse/kgH: & 72> T3, Zhi, BRIRA > 7 FEOH
BEA V7 LIHEORELZRVIAZR, £ 51 DXHIITHRLIZHDIZR>TWAS,

# 51 BBWIRA 7 T« A4 7 Ll & CHIPS DRS%

B N
BRIRAVT75% | KERE G&H)
2.0 kg-COze/kg-H,
A2 7L % KFERE(LCA)
4.0 kg-COze/kg-H,
CHIPS KFEE GRH) +Fon 7ot
2 kg-COze/kg-H, + 2 kg-CO,e/kg-H, = 4.0 kg-CO,e/kg—H,

CHIPS R TlX. 4.0 kg-COsze/kg-H, DIERD FiAZ L LT, SMRHE (Wbpb 7 L—K
£) LAKBMREK (Wb B T —kFE) OBFIRFIRENTWS (F 52),

91 US DOE 7— A vX— [Clean Hydrogen Production Standard |
https://www.energy.gov/eere/fuelcells/articles/clean-hydrogen-production-standard
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#* 52 4.0 kg—COsze/kg—Hy DERLD FIAI

SMR DH& CCS 95%., AT US FHy, EFAR)—T 1%L
KERDIZE BAD 15%(F US F1, 85%IFEITF
HEi: US DOE lU.S. Department of Energy Clean Hydrogen Production Standard (CHPS) Draft Guidance |

(2022 £ 9 A 22 H)
https://www.hydrogen.energy.gov/pdfs/clean—hydrogen—production—standard.pdf

7ok THWIRA v 7 T4 ([CEES &, CHIPS 1 5 I BT Z L1272 b0, [DOE X774 7
YA TN EZATREZRIR Y BT 2 Z & 23EEd 5 ) LR S TR Y., B bR 2 1k
LD ZENTRENDE,

@) PRATLINIUE) L CHGHHEDIE AL

DOE @ CHIPS £ ClE, Y AT ART X U % [well-to-gate] LEFKLTEBY, ki L

(B ., WAWVPEL) 2O KREEGE TR, T LR (] CCs) TaEiens, MMHEITK
FzmT LT (B ke, Eif, FEE) FEEhnes LTns (1. US DOE
[U.S. Department of Energy Clean Hydrogen Production Standard (CHPS) Draft Guidance | (2022
F£9AH22R)
https://www.hydrogen.energy.gov/pdfs/clean—hydrogen—production—standard.pdf

72), ZAUZOUWT CHIPS 22 TIE. ZAUIAKFRRIERINF T —H L7zl & flRBIC
DD EFB L TR, KFREEME COKRFIREZMEE 99%, 3MPa EHEL TWVDH, 7
B KBREROESD 3WPa LV bmEWEEIE, 7 A2 XESIHFIERTANB%E L 72 GREET
ETAPEHNTHESTHZ L LTINS,

92 CHIPS ZOMIETIE, EU #27 V J 2 — (<3.0kgCO2e/kgH2) . KKINFFA AIRET 2L ¥ —fF4 (3.4
kgCO2e/kgH2) . #[E (2.4 kgCO2e/kgH2) IS K LT3,

B B A T LIEETYH, 194 791 7 VIREDE T AP A (lifecycle greenhouse

gas emissions) & I Argonne National Laboratory 23 %& L 72 Greenhouse gases, Regulated Emissions, and
Energy use in Transportation €7 /L (GREET €7 /L), F7213F DO%MKE T /L CIRIET 5 BEEME (well-to-
gate) COHEHEOAZED-HL O] LRI TVD,
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=

- Ty
g.fcol i
Generation of | | )
electricity J} U. {L JvL
Fuel combustion

- H, Production and - co,
CO, Capture

feedstock

Extraction of | gy Feedstock
Fugitive emissions Delivery

- CO,
Delivery Sequestration
Fuel Fuel Fuel Fuel combustion Potential
combustion combustion combustion for compression, emissions/
etc. leakage
Fugitive Fugitive F'-'_Ei"_i""e Fugitive
emissions emissions emissions emissions
Feedstock treatment Pracess
(e.g. drying, purification, emissions
fertilizer for biomass)

Net GHG emissions associated with
production of biomass feedstocks

H 8. US DOE lU.S. Department of Energy Clean Hydrogen Production Standard (CHPS) Draft Guidance ]
(2022 £9 A 22 H)

https://www.hydrogen.energy.gov/pdfs/clean—hydrogen—production—standard.pdf

72 CHIPS DY AT AN LK)
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3.1.7 IPHE @ CO, DHEH BAE H &R

(1) HREER

KFEPREVEMERE /S— hF—3 v 7 (International Partnership for Hydrogen and Fuel
Cells in the Economy : IPHE) 1% 2003 fEIZFRS S /- B EEE R— hF—2 v 7T, BIE
T2l EERMEZEBENRBEL TWDY, BRIITZ 7o T4 T ANR—=THd 5,

IPHE 13 2021 48 10 A2, AADKZREFSEMEIC G DR T, KEBGEICH D GHG PEH
BF 5 (Methodology for Determining the Greenhouse Gas Emissions Associated With
the Production of Hydrogen) U —3% i /' ~X—/ 3—Version 1] ZRELL=, ZDOHERE
FEIX. IPHE (CRRE S N7 KBRESHTZ A7 74— (H2PA TF) (2Tl S =", TF I
77 A, BRMEZEES, KEBY—FL, £2OMICA—AZ V7, A=A VT, BT
Z.FV, axz Vi, BRNEES., A4V, BR, @EH, 7%, /vy =—, %EH,
7 BB L TW5,

INEHSETHI—F U I R=—R—=L L, #EHOICT v 7T — b THZLIZR>TY
%o 2022 £F 11 AITITE 27 EIRREBMASAIRFIESE (COP27) ([ZHHHE T, Version
2 BFEEXR I TWD, Versionl & Version2 MEWNEFK 53 ITRT,

# 53 IPHE AKFRBLGEIZHED GHG HEHEFHEE] AR

Version 1(2021 ££ 10 ) Version 2(2021 &£ 11 B)
RE | KERE KEEE
K ERE K EAE
KERAZHE +CCS KERAZHE+CCS
B&EKF Bl&EKFE
ARHRI{E+CCS ARHRI{E+CCS
INA{FA<TAX+CCS

F—ro—7 )L E+CCS
KEXvVZQrT4a=2y)
“FTUEZT
-RAEKFE
-BAEERKREFIT7 (ERNFSM4F)
Hi88: IPHEIMethodology for Determining the Greenhouse Gas Emissions Associated With the Production of
Hydrogen ]
https://www.iphe.net/iphe-working—paper—-methodology—doc—oct-2021
https://www.iphe.net/iphe-wp-methodology-doc-nov-2022

% International Partnership for Hydrogen and Fuel Cells in the Economy

https://www.iphe net/partners
95 Hydrogen Production Analysis (H2PA) Task Force

https://www.iphe net/working-groups-task-forces
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(2) KFEDRIE
IPHE @ [KFERGEIZHE S GHG PEHEFHRE] CTid AKFEOBMEITERE L Ty,

@) YRTLNIUF L GHG BEH B DRI EAE

IPHE @ [KFRLEIZLE S GHG HEH EFFEE] TiX IScopel, Scope2 & Scoped O —HiHEH
Z &t Well-to-Gate] ZHRH L TW2 (H# : TPHE [Methodology for Determining the
Greenhouse Gas Emissions Associated With the Production of Hydrogen ]
https://www.iphe.net/iphe—wp—methodology—doc—nov—2022

73), ZZT® [Scope 3 D—#F) LiX, JREIOFHE - EkBEME L ZE L T\ D,

MWell-to-Gate] DY AT LN U H Y IFKRFRIE 2T 1 a=0 7 (Fy ) 7ER)
IKFEED 3 DIzhyEIES S (H#h : IPHE Methodology for Determining the Greenhouse
Gas Emissions Associated With the Production of Hydrogen |
https://www.iphe.net/iphe-wp—methodology—doc—nov—2022

74),
Upstream scope 3 Downstream scope 3
emissions emissions
Product A L atq_uwfhon & production d:slnbuho? Use End-of-life
pre-processing & storage

(] scope 1 and 2 emissions required by the Corporate Standard

= scope 3 emissions required by the scope 3 Standard
. Product life cycle emissions required by the product standard
From Green House Gas protocol: product life cycle accounting and reporting standard — WBCSD, WRI
H 8 IPHEIMethodology for Determining the Greenhouse Gas Emissions Associated With the Production of

Hydrogen |
https://www.iphe.net/iphe—wp—methodology—doc—nov—-2022

73 IPHE [KEHRLEIZHE S GHG HEHEFFEIE] OV AT ANy 2
(Well-to—Gate)

Production section N "
Conditioning section

Extraction of s Production Conditioning of H, carriers
feedstock, and - Procics (LH2, NH3, LOHCs)

delivery
' t ‘ Transport section
Transport of H, to usage gate
Energy produced Purchased _
\Charglng ‘ H, transport - Delivering )

onsite energy

Energy for transfers, storage and transport

4

Out of Scope
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Hi88: IPHEIMethodology for Determining the Greenhouse Gas Emissions Associated With the Production of
Hydrogen]

https://www.iphe.net/iphe—wp-methodology—doc—nov-2022

X] 74 IPHE [KFERGEIZFE D GHG EHHEFREIE] OV AT LAY U FY
(KEVYTFFAF=—)

IPHE @ GHG 8 CiZ. 18014044 #ZM LT\ 5 (F 54),

# 54 IPHE T/AKEREIZLED GHG HEHEEFE Y @ GHG 3HE H ik
KEHTSAFz— 5

E'total emissions inventory

= Eemissions inventory production + Eemissions inventory conditioning + Eemissions inventory transportation
BHEHTIVAI

Eomissions inventory = Ecombustion emissions + Efugitivc emissions + Eindustrial process emissions

+ Eenergy supply emissions + Eembodied emissions

E«’nmlluslinn— E Ermnlmsliun,i
i

Efugitive = Z Efugitive,i
i

Eindus(rlal process emisisons = E Einduslrial process emisisons,i
i

Eenergy supply emissions,Jocation — E Eenergy supply emissions,i
i

( THEER—RADBEETHX

Enct energy supply emissions,market = § Ecncrgy supply emissions,i — Eapplicablc renewable en )
i

8 : IPHEIMethodology for Determining the Greenhouse Gas Emissions Associated With the Production of
Hydrogen

https://www.iphe.net/iphe-wp—methodology-doc—nov-2022

723 C0, DEL/FIZBWTIX, LTOIEFICERT5 Z EBRENTWAS,
O =x/VF¥— (Energy content) ~X—2A&
@ VAT AL$EK (System expansion)
@ RFEMME (Economic value) ~X—2R&

3.1.8 CO,7Y—NeEHBBREEH

(1) EREER

REPELE L. AE - REBHESEDO D2, 2013 4 12 AIC [AE - SREVEHERRS 3%
2] ZRE L, ZOWES T, 2017 4 12 AIC TKEEARERE | “2REL T3,

6 K FEA M
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Z DWW T T, 00 7V —KFEOIEY F i L T\ [0, 7 U —KHET—F
TIN—T| Thd, ZOT—F2 77 0—71F 2016 4£ 5 HICBAB S, 2017 4£ 3 HIZ
[C0; 7 U —IKFBYV—F 7 7 N—THWEE] ZIRVEDT, TO%bEma ke L, &%
I 2018 = 3 HE/poTWD, 2D C0, 7V —KkFEV—F 0 77 N—THEE] TlL,
CertifHy ICIZFE LD H D H DD, FrIKFE DI LAMMME (CO HEHE) 12O\ TORHEIT A
W, Lo UEefEEICIE, BRBFEM FE A ket g (FCCY) ICL A7 LBy T —2 a Tl
[CO, 7V —KFBDERK] IZHLTRELZIT>TWDY,

(2) KFRDEHE

FCC] VBT —a »Tid, KFEOBEIZE L T Certiflly 25 L, KRRV AUE
(SMR) T COp HEHHE (1.03 kg=C0y/Nn’) ZJEHEL L, 2D 50% & MfEL L THRETT 5 2
LE—BRLELTEELTCWDS (L 02 7V —KkFI—F 77 1—7 (5 12 [A])
[FCC] LB T —a ) (201843 H 29 H)
https://www.meti.go.jp/committee/kenkyukai/energy/suiso_nenryodenchi/co2free/pdf/012_02_00.pdf
X 75),

EA-REFTOGHGELEHE.,. 0.5LIFEEHET S
B RO EABERES 430 g-COe/kWhEEELIZT—X

.
>
sovzan T

&
B i

* TASENM i

EIHARR(ERARNRE) —_

V=@ zlEW B R E weszancws T N
'Gﬁ 5 n f:as iicoz‘jl |—m£ sRRERcsE. xesee) IR :
tmrsz SRR Kasses) [ :

=iz coxn. Eakens) IR
%
EN 1
R
* =myaan coxn. ankann) IIEC

HRRHRE(ERARME. RERETE SRR

A (RRESERS.

REEHRR(BEAERE RRDETE) niE(RREETE)

i
i
i
i
i
EAAEARR(ERARRE. REERTE) i
i
i

EAXRERRAEAANE. ATRETD)

1
KEINmIE 1Y DR EARH Xkt B (ke-CO,e/Nm*-H,|

CertifHy& FIL{E(0.39) D15 R

HE: CO,7)—KkFRIT—F I T IL—TF(E 12E)FcCd TLELT— 3> 1(2018 &£ 3 A 29 H)
https://www.meti.gojp/committee/kenkyukai/energy/suiso_nenryodenchi/co2free/pdf/012_02_00.pdf
X 75 REFEMEAHEER S (FCC)) 12X D [C0, 7V —/KBOERET D —EL O
TR

@) YRTLINIUHFY & GHG HHHEDFTEA *

FCCJ] LT —arTiE, VATARTLUZY L GHG FEHH & 0FHE FIEIZBE LT
CertifHy Z5|H L T\ A,

https://www.cas.go.jp/jp/seisaku/saisei energy/pdf/hydrogen basic strategy.pdf
7 CO27Y—KEFEYV—F T N—T (F12E]) [FCCI T LB T — a V&R
https://www meti.go.jp/committee/kenkyukai/energy/suiso _nenryodenchi/co2free/pdf/012 02 00.pdf
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a (@St Al By-product H,: Chloralkali electrolysis, 100% coal

System boundary LCA

RIS R Bl k& (B BREK)
RREE: ABEREETOCO2HHELHHHRELT:

Well to TankEHfi A 5. &k - Brigk . FTTEZ RV 01X
76 BREFEMERIHEER RS FCCI) 1I2kD TCO2 7V —/KEOERIET H 5L
DY AT LN
Hil : CO 7V —KFUV—Fo 77— (FH12[E) [FCCI FLE¥rF— 3] (201843 H 29 H)
https!//www.meti.go.jp/committee/kenkyukai/energy/suiso nenryodenchi/co2free/pdf/012 02 00.pdf
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3.1.9 Green Hydrogen Organisation @ Green Hydrogen Standard

(1) BEREER

Green Hydrogen Organisation (GH2) *®i%., {ERIZIZAA A (Vax—7) [THlLEZ2E<
NPO T, ElEm > Ry /X=X (F), ¥ F=— (%) IZ&bb, MO HMIET Y — 2 KHE
EEERCBOTRS ERSELZETHY, FElkn b, B&IR, EAMRER & DkFE
DRT X VEJERT DT2DIZ, KFE (T —2KK) OTa—rLAE B — RITNA
ELTW5,

GH2 1% 9" 2021 4F 12 HIZ Technical Committee ZFRE\E L, A X L Z— RIZET A7 KX
A A%RI= (F 55), T Dk GH2 132022 455 AIZ, Well-to-Production Gate Tk
BfEi% 1 kg-COz/kg-H: Kiiii & 3% [Green Hydrogen Standard] &5 AKX 1 — K3
#ZL7= (B, ZOAHF X — FRREDETIL Technical Committee TIX72 <, GH2 IZH D
ELTWD),

#% 55 GH2 Green Hydrogen Standard JRiEIZT RK/NA A %{T-o7= Technical Committee ™
AL N—

Anna Freeman, Clean Energy Council Australia

Barbara Jinks, IRENA

Emile Herben, Yara

Gokce Mete, Stockholm Environment Institute

Heino von Meyer, PtX Hub

Ilka—Rose Mitchell, Fortescue Future Industries

Jill Thesen, The Federation of German Industries e.V. (BDI)
Johanna Friese, PtX Hub

Linda Wright, New Zealand Hydrogen Council

Liu Yunhui, Research Center for Contemporary Management, Tsinghua University
Marcelo Kloster, Argentinean Accreditation Organization

Noam Boussidan, World Economic Forum

Mark Phillips, Nikau Capital

Miguelangel Ocando Wahban, H2Vector Energy Technologies, S.L.
Noel Tomnay, Wood Mackenzie

Rachel Fakhry, Natural Resources Defense Council

Rita Tedesco, ECOS

Scott Hamilton, Smart Energy Council (Australia)

Simon Dawes, Carbon Change Australia

Sonja Butzengeiger—Geyer, Perspectives Climate Group GmbH

Tom Parkinson, Fortescue Future Industries

Tim Hard, Argus

H#8: Green Hydrogen Organisation (GH2)[ Green Hydrogen Standard](2022 &£ 5 H)
https://gh2.org/sites/default/files/2022-
05/GH2_Standard_2022_A5_11%20May%202022_FINAL_REF%200NLY%20%281%29.pdf

% Green Hydrogen Organisation
https://gh2.org/
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GH2 Green Hydrogen Standard OFF#IX. ZDOEMEOE L X721 T, iE 2 KEMH

(100% F 721% 100% 2V H= R E S ZTEM) IZRE L TWD Z & F kR EE DR,
fha, TRFUAORBEEHLTNDLZ LIZH D,

CH2 [ZZ DAL X — R&b &I, [GH2 JREEHIGER] ) 25817 - lL5| T& 5 A% — LA
LEoEL TS (5 56),

# 56 GH2 @ Green Hydrogen Standard D&% D AT 7
Stepl | F)—2KFRTAD | TODIUMREREIL. GH2 READEWEIHA,
O MHFE
Step2 | E=FHRAL IO UMK E T GH2 ARE T S ETM RS R,
Stepd | AVHILT—avE | WAL EHEHEE EBARE LIBEL . SHEEEXER, FHMEE XL
INTYws-aArk INTAADT=HNE,
Stepd | J)—2KFTOD | REFTMESE GH2 REHBIICIRE, REFH-L-TODT
T DERE &I GH2 Green Hydrogen 1EWLVS SR LD FERM RIS,
GH2 [REE B E Z IS - B3I TE 5,
Steps | JU—2KFREERR | GH2 LRI GH2 J')—2 K RREEMIIAEZEDHKIT. B

SEER TS B, FvoEILETI,
Step6 | BELEH REFBEREL, RERBIL. TODIMIREITHERE

W EEOUELEETHLE TR

H B8 : Green Hydrogen Organisation (GH2) Green Hydrogen Standard (2022 &£ 5 A)
https://gh2.org/sites/default/files/2022-
05/GH2_Standard_2022_A5_11%20May%202022_FINAL _REF%200NLY%20%281%29.pdf

# 57 GH2 Green Hydrogen Standard 4% D FiE

2022 6 H 30 BET:GH2 BELIXLTOAHERE
GH2 Accreditation and Certification Body (GH2 527 #4B8) D EEFSHER
PR ST AR (IAP) DB E TS
W37 FHEAEES (IAP) DK ICE I DR MR TE
2022 £ 12 A 31 HET:
GH2 LY RRNJRIL D= DFIEEEBEALZNICET A DOHFEX

HBi: Green Hydrogen Organisation (GH2)I Green Hydrogen Standard] (2022 &£ 5 A)
https://gh2.org/sites/default/files/2022-
05/GH2_Standard_2022_A5_11%20May%202022_FINAL _REF%200NLY%20%281%29.pdf

(2) KFRDEHE

AKFZEDOBIEIL 1 kge-CO2/kg—H: Kiifi Td 5.,

@) SYRTLINIUHFY & GHG HHHEDFTEA E

GH2 Green Hydrogen Standard |ZCiZ. IPHE H2PA ® FiiEima R L. TW DIEIE] %
ToT2E LTCWB, BIEICE L TIX, KEBLEZDOIREY (FRZT7 oT=7) IR LT, IF#E -
X VT AR - Bk a BNl LTS,
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IPHE H2PAIZHEHL L TWA T8, AT 2XT L Z DT SCEFIZITIHR S LTV R0,
Whp s Well-to-Gate THY., ZZFEFTEHEL LTED TS, Gate DT « v U
TR - S IEEICIEED Vb0, HETLIZEEMGETLE LTS,

H 88 : Green Hydrogen Organisation (GH2) Green Hydrogen Standard (2022 &£ 5 A)
https://gh2.org/sites/default/files/2022-
05/GH2_Standard_2022_A5_11%20May%202022_FINAL _REF%200NLY%20%281%29.pdf

77 GH2 Green Hydrogen Standard ™3 AT A7 LAY

GH2 NHIET 5. Green Hydrogen Standard OBUELIANDOELEAE 58 1T 77, HipHH
E7ZT Tl < MR EENE (Rt rTReME) | f5E - 27 EOEBORIEL A L T\ 5,

# 58 GH2 Green Hydrogen Standard ®BIfELLA DA

EH1. TPz ONOBELRE
FoOcOMEE. BRI (g, E., SDGs) | RIE-#HR-BFHEE LR, gD ELED
FTE-#ERE., GH2 J)— KRB EIIHT LA
BEH 2. AT7—ORILF—DSE
BYIEERRTOLR, TAODIIMNIET B EADIL MBEVRT—IHRILI—DES
E A R D2 L/ NORVE Pt £
ST ERETICE 1T HEBE L (BiTRY . $23F 0. BAe | IRIEM . (R MIECLE)
B 4 1HENEE
HEEZITHOI0_T(LER
ERBER (N ELGAHETOBEREIIA =T EFKEDHE)
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FRERKEDOEF -BE-XLFNEE
BYGEREFBEMG
WAWERS . REFHE. RHFBOFEL
EHSRE~OEE
BIXER.KOBEERZER. BEY-BE AREOEE. AYMSHE~NDERE. [IFE
B DREELREM
B 6. fERERE
TOCIHNDEEEZ(TAHAI 1T DEFKEDHE
B4 7 BUF. BHAE. SRAERE
AVTFATUR, NIE-ERE, RAEE. BRHLE

H#8: Green Hydrogen Organisation (GH2) Green Hydrogen Standard] (2022 &£ 5 H)
https://gh2.org/sites/default/files/2022-
05/GH2_Standard_2022_A5_11%20May%202022_FINAL _REF%200NLY%20%281%29.pdf

3.1.10 FE MEmFKFR, 7)—2KkHE. BIRKROEE - 574

(1) BEREER

FENT 2020 48 12 HICT T ROBRRFEAKHZ, 7 U —2KkFE, BrrKFEOLEREL LT
MEBE . HEES THAESRRES I 28O & LTnWD, BRITTFEAKFEZRLF
—[E]% (China Hydrogen Alliance) ®*TH A2, FEE, TEEMNOKEETH S,

2L, HEDOKFED 60%LL L2 5D D AR AMKFE L Fv—7 L LTWDHTZD,
BRI THES . RART AHRAFZETH MERRFAKFE) IToBEIND & d,

FOE AL, TUV SUD (WPE) TH v MERRE (RERFEAKSR) |, HEEA (7 Y —2KHR) I,
AR (FoxKk#E) | 2075 (K PESHEREMN —EiEE KRE. S
|5 T ES]
http://h2cn.org.cn/detail/792.html

X 78), WHIOFIEIL 202242 A (7 V—rkFE, AARAFTLF ) v Ey 7 ICGbyTE
i) L7 LTWD2, #ERIZIRN TR,

H hESEEREMR—EISZE BERE. FEa50B4E5)
http://h2cn.org.cn/detail/792.html

78 E MEGRE. EEES T EAESRRE SV ORGEY—7

9 China Hydrogen Alliance
http://h2¢n.org.cn/en/index
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(2) KEDEIE

IR T AbAKFE (29. 02 kg—C0y/kg-Hy) Z_X—A T A IR EL., TNLY 50%HIE L7
H D EAKIRFEKFE (14.51 kg—C0y/kgHy) & L. & HITIKIRFBARKFEILLENDS 65%HIK L7
DET ) —2IKFHDDTHTRAKE (4.90 kg C0/kgH,) EEDD (X 79),

==

HE hESEEKESR—EISE ERE. FEa5rB4Esl
http://h2cn.org.cn/detail/792.html

79 PE MR, AL T EAERRIRES V) O RIE

@) YRTLNIUF) L GHG R B DR EAE

E MEREARFE, 7 U —0KE, B RkEOHENE - FHfi) (X, IPHE H2PA O J5 1%

BHLTEY, 2T AT Z T E, Whd5 ell-to-Gate THh 5,
BRI TWLREE S X, AP A, KT AWE, KEM (8] - PV, JFI) . FEl

HEKFE (V—HEM) . BIEKSE (2—7 RFHR) THD,
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CO. F kB DHE KX U

BRARIETOEIE/RR

Infrastructure Infrastructure Auiliary facilities
Materials Frocess (dormifery, canteen,
efc.)

Systern boundary range

Coal Coal Coal Coal Gasification Purification/Compression
Mining Transportafi Transportation Hycrogen

process (if any)
production

CCS (If
any)

RKAHRABETHOHEE/NR

Infrastructure

Infrastructure
materlals

Ausliary facifties
Process

(dormitary, canteen, etc.)

System boundary range

Natural gas Natural gas Natural gas Natural gas reforming
extraction processing transportation

to produce hydrogen

Purification/Compress H H2 Purity2s9%,

ien process {if any) Pressura2itipa

IKEBBETOHRE/NX(AH-PV)

Infrastructure Infrastructure Auxiliary faciiities
Materials Process (dormitory, canteen, efc.)
System boundary range
Wind Power

Hydrolysis hydragen

Purification/Compress
|| production system

I fon process (it any)

I

Hz Purity 2 99%
Pressure 2 3Mpa

T ion
and distribution

Photovoltaic
power

KERTHORE/ X ([RF)

Infrastructure Infrasfructure Auxiiary faciliies
Materials Process (dormitory, canteen, etc)
System boundary range
o ] Transmission Hydrolysis Purification/C
uclear power ks hydrogen [ ompression
plant e ibion production process (if
system any)
T
]
Uranium mining Enrichment
anduraniom | | “’OBH | ursProduction ||  and fuel red
hydrometallurgy ranspa production
process

BlEKBRDERENR(V—FERE)

Infrastructure Infrastructure Auxiiary facilities
Materials Process {dormitory, canteen, etc.)
System boundary range
Grid power Chior-alkali Hydrogen
Grid power L1\ eion H solution |1 purification/comprassion
electrolysis Eoses
NoOH Clz
production production

Hz Purity = 99%
Pressure = 3Mpa

BIEKFDHRE/KR (QA—IRIFHR)

Infrastructure Infrastructure Auxiliary facilities
Materials Process (dormitary, canteen, efc.)
System boundary range

Coke oven gas

Coal Coal g Hydrogen purification

i . L freatment - A

mining fransportation / compression process

process

Hz Purity = 99%
Pressure 2 3Mpa

He hES KBS —ESE ERS. BES

BEESEURAS)

http://h2cn.org.cn/detail/792.html

X 80

MEHR A

« IHEAG T EARRSREG Y ) ORGE S

FHRUL LT 7T A F = — 2 @D CO HEH S D E &7

fi
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#* 69 FiEEmOREEL - ik

)
Well-to—User Gate

l
3.3kg-CO0Oe kg—H,

Bk 5T fff 63 B E3][ED 1
EU A9V /35— Well-to-Grave 3 kg-COse/kg-H, - SREIOIEZETIEAEL,
EERIFHRIBEN
DENSRIARE
HIELELTHRE
CertifHy Well-to—Production Gate 4.3kg-CO,e/kg—H, « L%(& SMR Lk 609%Hl

HEHRTEL TS,
5% 10%BIZHRETF

&

S DKFDIE | Well-to-user HEET « HiRIRIL IPHE [2#E40
EEHhEEBASIE - 2024 FIZHIEE
(Product GO)
EE DK R F K | Wel-to-Production Gate | 2.4 kg—CO.e kg-H, - ALK IPHE [ZEEHL
KXEDIE & ZFEIK | Well-to-Production Gate 4 kg—CO,e kg—H, o HRIRIE IPHE [Z#EHL
REAE(CHPS) « NTaAAPERT LI
B
IPHE O CO, M #E | Well-to- Gate BB TGO AS | - thDAEB/OETIL
HERIEAZER | (Pruduction,Conditioni ELTSREINTLS
ng,Transport X ¥ ik - ABEETO Well to
(X 74 =H)) Gate (& Production &}
PHEE,
C0O,7')—WG ZE | Well-to—Production Gate 5.8 kg—CO,e kg—H, + SMR &Y 50%
HRigHER

Green Hydrogen
Organisation 0
Green Hydrogen

Well-to—Production Gate

1 kg—CO,e/kg—H,

- ERMGEEEEE B R

TFE

K+
4.90 kg—CO,/kg—H,

Standard

hEMERRS. ;& | Well-to-Production Gate | {EREKE: - FRHIE IPHE 2240
A ETBESH 1451 kg—CO,/kg—H, - BRARI K E
FrAES Y | )= KF-BIFR (29.02 kg—CO,/kg—H,)

ER—RSAVIZERE

Well-to—Production Gate |&. KRFHED Well to Gate [CHHL T 5,

3.2.1

CO. HEH EFH R D )7 15

RITEI OFRARE RIS & | ARE T, DR OY 7 T 4 F = — U WTHE S D RE
OEAE, Wk, BBERED Co, PR & BN ORI L2 &EZF E9 52 L L L, % 60
(AT TH V2 CO2 HEHRE 2 R, RELOBE S 72 0 O CO2 HEHBITIR A D B EHE
B> CO2 HEH £ STk D LHV/HHV EE TR L C LV #A55 L, BR3E . Sk fE> TE L 5 CO:
ZINZ TR Lz, AROFMICERT % CO2 PEHEIL, TR, AiHOEIEICRR T 5

100 i BRIE AL R SR O HEE I B9 2 1E7H

S i

2 BB RICEI T 2 YRR
101 R, i, LNG R ORI A A 13A DT A 7H A 7 VIRBEL R T APHBOBE, &35 BT R LX

— - BRI ER

A SCGEEHAE . 2016 4

HAE - WwiE
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COz HEtH &I, SCHR'®, RIKAT A OB, ik, ik, il Axy U —27 OFAICER
T2 CO2 PEH BT SCHRC, 1R & AT OEE IR 25 CO2 JEHEIT, STk ™2 2 M L 7=,

£ IR OEGEIIZEM . AHIEF DS OE 2 ME L, LNG Ot X, STk 101 THA S &
LT3 HARDEA LNG OINEFE)TH 5,

# 60 AFHAETHW = COz P RS

BRBHE CO28E | LHV/HHV | COz ki & BLAm . Wk I | AR
HE |k kgCO2/MJ 9 CO2 Pk & kgCO2/MJ
tC/GJ LHV #5 kgCO2/MJ

JEURk B 0.0245 | 0.975 0.0921 0.00309 0.0952

— i b 0.0247 | 0.975 0.0929 0.00309 0.0960

Y 0.0183 | 0.95 0.0706 0.00228 0.0729

B-CHEl 0.0195 | 0.975 0.0733 0.00228 0.0756

w1t X %% # % 0.0135|0.9 0.0550 0.00440 0.0594

(LNG)

KIRAT A (WAL KSR | 0.0189 | 0.9 0.0566 0.00252 0.0591

H % (LNG) %%

<o)

R A A 0.0136 | 0.9 0.0554 0.00252 0.0579

3.2.2 WHATF = — OFHERER

(1) WtG

81 IZHiA WtG @ CI HirfE Sz 7, ZOKTIE, KAV ADKELRLE., 1BHRY
ZABIZ DN T, BIICHWDE N OFEE L CO: [FIN DM R OMAAEHETD Cl 2R LT
W5, RS E CO2 B 72V GE X, SCERD COz BN HBEHE L 7-fE T, SMR @
56 T 18kg-CO2/kg-Ha, 1&/xk 5 AL DA THI 22kg-CO2/kg-Ha TH 5, SMR D5,
COz U DX G 2[R & 7 D RIRIT A 2 BB+ 2 8 7 A AN ZINEFHEAT A DR
SHICHWAE N A FHAERRET R X —I2T 5 2 & T 2.7kg -CO2/kg-Hz £ TR T LTV D,
1R AT AL, WAL T A v RN EHAERRET R VX —I29 5 Z & T, 1.1kg-COxkg-Hz £

TIKTFLTW5D,

102 F bAEICBT A=V XT =TT 7V A 70« £ X2 N U =038,
103 Global methane Initiative, AUSTRALTAN COAL ACTION PLAN, 2011

1999

104 [EH - AEBORITIERT. P AL D CO2 PRHEDT + 27 m—U vy —IZBT 2 F5l & [EHRIR].

2011 4F
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=
o

i A\ WtG CI

kg-CO,/kg-H,

i
o

CO2EIR EUNE BP B WS+ W+ EUE KU

PSE 3

6.8 6.5
38 i
2.7 i

R REL BTz R BTX RE R Bxx
L

PSSkl

SMR

K 81 #aA WtG @ CI 3Hrfss

(2) GtT

BRH 21

nEhH
m ARk

X 82, X 83 iZ#iA GtT O LR CI otEfER (£ : fb/kE,. A : MCH)., @A GtT
DOTFER| CI irtEfE R (NH3) %2757,
WAL AFE X, LA OBNCER TS CO JEHEA XEAY T, MCH X, BiAFE TRAN
AEFHT D0, RATACHFK TS CO: FHNRFERERTH D, 7TUrE=TIF, K
RLERZFELTHIHEETHDI 2D, AEOEBNHFIZERTS COHHET =74
R DOFIRH A KT HPHNR X TH 5,

LH2 MCH
6.000 6.0
5.000 . 50
= -
~
$
; 4000 s 40
5 g
8 mRRBH 2 230
® 3.000 . 1]
L mEA g 20
g 2000 mCERH 8
8 BEHEH 10
1.000
00 . 00 00 00 00 00
o X-Ki'i_ﬁi'iﬁﬁ‘i-ﬁi' * , y *
5 LA LA LA =
v UTE RETE LN RRTE BAR- 5
FrUTTR BRFE | BESX  BRER #
GtT
*v 07 o UTER  [mane [ 3 B B
BiKE g BRI [rormie BOKITR: it
MCH | I e e e

X 82 #EA GtT OLER CI ptEfER (£ : bk, £ : MCH)
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NH3

4
°

9
o

-
)

KEHR
uEE
m CERE
#| mrEgrRH

CO2 4kt M (kg-CO2 fkg-H2)
E &
G

p..
g8 &
|

£+ U7 WETE SLNE BEETE BkER-
T e 3

GtT
v U7 £vUTEA  [mEER [ ru= | e BER
NH3 7rE=7ER |7 E=THR |Tre=7Ez [rrz=7em  |xmsm

X 83 #@A GtT ®ITF5 CI MR (NH3)

K 84 \ZR#HENEH=XBENEZ AW EOE®A GtT O CI i R%E R34, —&AIC
EWEEBRROONDFET TV N EEBTIHIENEZESHTH O D IIXE; -
EHRBREBLETHIN, B=RXBHEHNWD Z L TEHBEKD CO HEHENER T,
BALKFERLERA Z > D CO2 BEH DK NHNRTE 5, KRN AR E L TOHE
WA OPEHIIFER D, APE TITRTFT L TORWA, MfREHT, 1 HREERFEL L
=7 =7 OFA, BKFBBIRIZ OV TIX, BEhE-CHERF I X o> TRAH A Z2HIBT
HZETCO P ZHIBT D ENTEDHLEEILND,
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10

g 7.81
& 7 6.54
2 5.84
S 6 m iK% - DR
5 s ase | W BMIETRE
3.3 . m 5 bE%
?t? m EETRL
8 * | Lo mEv U TEE
2
1
0.00
0
FH BIx RHE B IR BTIF
LH2 MCH NH3
WtG GtT
v T KEREE v TEHR itoE5: ] pi: A 5v Bt BE#R
BAL kTR BERH 2 y: 3[4 HAKETRE AR AT (4
MCH KESHE KEAM MCH/ b L= Y EFAMCH/ b L T V¥ (MCH/ b LT > B7 | KRB
NH3 KELHE TFYEZTAR |TYEZTEHER |7rEZTEE |ToEZTEE KRS

X 84 RMENLHXBEHEZMWEEOEWA GtT O CI /53HrfER

X 85 I b/KkFE DA GtT OFEFETH CMAZAD CI HHifERZ27~T, ROTFTOR
X, ABIOTREA E&EX Y U 7T OLESEMOXGZR”T, K 851%, BEFIFHETZITA
N5, BEFAETREIFEFZMORMA L Lz, #ELEXETO CI 2 RLTW5,
X 86 ® MCH & NH3 1%, S AREHGIEETHASE - o, BREZITV, FEL THREKSE
Mo—7—THkT28EL Lz, K 871%, X 86 DHEIIKEARAT —T a3 VBMIET S
BATHD, MCHO—ftu— Y — 2 X 28k D51, KEAT— a3 VOBHINE /21X

BEE L 72 5B AT OB R TAFE L RET HRETH D,

X 88 {334 T T A N L DKEDOEEDFMIERTH D, 2030 FIZBITFH/ A TTF7A
VERELEED, ARAZ VEETIEHTIARY NT—Z7 3T TIZEHKINTWS
—F. KERAL T T 0%, 2 AMOEXREITO X O —AZHE L0, R—0%H

TRRWZ EITREShW,
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0.0

0.5

BAGTCBERTETHAZA

kg-CO2/kg-H2

1.0

15

2.0

2.5

b -3

m¥ v Y TER sREESM
GtT
*r U7 FrUTET® (WESH B LR
BALkE pidld AT KRR

85 WALKFEDEA GIT OFEZFETHE T AZ AD CI s H

Bk F&

MCH

NH3

EiAGITC A — Y —#X(c & B kEHG

0.0 1.0

2.0

3.0

kg-CO2/kg-H
4.0

5.0

2
6.0

7.0 8.0

9.0

iAo —y—

0.0 -0.2

smikn—y -

BEAZO—Y— [

0.0

23

BEixa - — I s ST
0.0

.0

0.!

E¥FYUTER afEEEN mELEX Tt aBTR aikdE
GtT
*v )7 FrUTEH  |EESE B B BXi |
itk E it ok ok oK - AfeAED—1 —
il PR ok KB At BEAED—Y —
MCH KEFM MCH/ k. 7!?1MCH/ LT 8 IMCH/ LT BF | kESEE mEXKER—Y —
[NH3 TYEZTAR |7 E=T7HR |[TrE=vE2 |[TrE=vEE |[kEom BEAFED—Y —

X 86 #HiA GtT dDr—Y —|Z X BAZEMAGED CI Hiris R
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BAGTCKERT—> 3 yADHE

kg-CO2/kg-H2
0.0 2.0 4.0 6.0 8.0 10.0
0.1
wfxa -y~ S
3 0.1
S 7
’®
BEARD—Y —
02 - 00
—#a—y— S
0.0 0.0~ 0.0
$ 74> B
BEAED )~ EEE oSO
0.0
0.6
4774 S S
m
z 06
mEkxa—y — SIS, | SN

m¥y Y TETR aREE

BLEE nHEEt B8R aikliX mKkRRT a3y  BER

GtT
*r U7 FrUTEH  |RESE BL®E rymen BzH i KERAT—Tay
BAAE i BAER Tok#E AR - f‘_t**u_ AERF—Say
i BB Tk AR aift RAT34>  |KERF—vav
it TAER Toksiz BB st f‘f**u_ KERF—ay
MCH KRR MCH/ P LT v 5 YMCH/ AT B|MCH/ LT . -y — AR —a
# % #
H, LI M LI LI
AERM MCH/ b K5 MCH/ b L3> 88 [MCH/ PV T 87 o oo fAF54y  |KERF-vav
# % #
MCH, LI MCH, P MCH LI —
KEE A% 5 ‘ /FLT VAR = AESR mEKERQ ARAF—Sa s
# % # y—
NH3 FrEZTEE |7rE=7HE |7UoE=7EE |7UoE-THER |KESS RAT 54>~ KERATF—Vav
FoE=TAR |PrE=TER |FrE-THE |Fre-TER |[kEes f%**u_ KERF—ay

X 87 #iA GtT DAERT — 3 L ~DHAED CI /s 2
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BIAGITCI /S 754 Ic &k B4

kg-CO2/kg-H2
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

0.2

vo o n S

¥y UT7ER afffyidt =BL0E aBEHE «BXR akE

GtT
*r )7 FrUTEHR  |REER BLER BEE B |
BALAE P34 BoKER KR BRI ak RAT54 >
MCH KFEARM MCH/ b LT FIMCH/ F LT > 8 |MCH/ b LT > B | ke s RAT54 > (GRREE)
NH3 TYEZTER |TVEZTHE |TrE-TEE |TYE-THER |kESH RAT 74> (KRR

88 HaA GtT DA T T A N2 X BAEMAED CI s 2

(3) WtT D

ZIZTiX, WtG & GIT 287 7I7 A4 F = — 2D WIT OKE 1kg @ CI 7R
T, 7o, BRCEHXITER T 2KEOBRINR S 55T TOREZER L CAkFEREDa X
FERE LT, Zhid, 32.2(1)TRLE CLIX, WtG (kFERLETF > FHA) Ok 1kg
W=D CITHY, WtT @ CIL ik, Sk fE D KEOHEAEZZE L7 WtT HR T
DAFE 1kg U720 D CI TRIVERH LD THDH, WT O WtG #4r kFERE) o
CIix, WtG @ CIIZ& 28 DIR¥EZR LD L TRODHZENTE D, ARA XV DOBE
X, # 61 ITRTEAEZ T U T WG @ CI 2>5H WtT OAERED CI ~E#Hd 5, 2B,
APHETIIERA ¥ VRED - DOAFEIX, BREKROKEMRZEELIZZD, WT O
AERED CLIZ0 TH 5D,

# 61 WtG 25 WtT OKFERED CI ~OEWRE (ARAZ V)
<l =7 =M UAE VA

BRRAZ v 0.0105 0.0106 0.0106 0.0107
KEHURENT, GIT ANKERLIHOAZ UV BOLE A X L OBE L KFE 1kg OEAER
BOKEOEHEETERL TR, WtG @ CI (kg-CO2kg-H2) IZZOEMBHAEFELHZ L
T, WtT @ CI (kg-COo/MJ) ([ZEWTHZ ENTE S,

X 89 IZ#Ab/KFE DA WiT OFBEFEITE CIAZAD CIL nHrERE 77T, KIOTFTD
Fix. WHIOTHERLLEF v Y 7 OLRLEFOMGEEZ RS,
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BAWTC ZERFETMAZA

kg-CO2/kg-H2
0.0 1.0 2.0 3.0 4.0 5.0 6.0

BKREE m¥y UTER mEEEM wBLEX

WG GtT
*Fr U7 TKFEBGE FrUTEHR  |WES 5 L%
BAkE WA 21 P 3 BAKETR AR
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2|H2 Storage and Distribution 11 €61,522,191 € 48,378,728 79% € 5,592,926
3|H2 End Uses - Transport 28 € 515,550,824 € 221,047,132 43% € 18,412,529
4|H2 End Uses - Stationary 13 € 139,369,616 € 77,218,631 55% € 10,720,740
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105 EU Research Days including Programme Review(10/27-10/28)
https://www.clean-hydrogen.europa.eu/system/files/2022-10/

Day%204%20-%205%20-%20Programme%20EU%20Research%20and%20Innovation%20Days%202022%20.pdf

106 Clean Hydrogen Partnership

Programme Review Report2022  https://www.apren.pt/contents/publicationsothers/eu-programme-review-report-
2022.pdf
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4.2.2 BRNIZE T DKREEDHKEBRE

WTFIOTr Y7 M EUICKIT B0 BIEA B L CTED 5T %, CHIU A3 A%
L7z Strategic Research and Innovation Agenda 2021 - 2027 kY. ¥+ 7I A4 F=— B
HOBAEERT,

* 82 JKFEEA - flifk B AR

=3 EXivs R 2023 2025 2027
BIOBRENE GW 1 4 6 10
7U—VKRFE Mt 0.16 0.70 1.00 2.00
iy €/kg 8 6.5 5.5 4.5

IKFEMR 1L 2027 4EC 4.5€/kg & KE D 2030 4F 1$ /kg ([CHlT 5 LBONHEL 725 T
W5, BAEFRREOEMAERTEE LT2boD=d L bils,

(1) HERS I H =

TEARE OB B E T,

Bk PEM Ef#(PEMEC), SO EAZ(SOEC) E HLiIc TV h VEMEVE a2 A FTH DI,
2030 F\ZIIFIZELL T &5 BERREINTWD,

#* 83 T M BB - 2 A b R

1HH BAI 2020 2024 2030
BIIHE kWh/kg 50 49 48
CAPEX €/(kg/d) 1,250 1,000 800
CAPEX €/kW 600 480 400
OPEX €/(kg/d)/y 50 43 35
Hot idle ramp time sec 60 30 10
EC B RF ] sec 3,600 900 300
M A %,/1,000h 0.12 0.11 0.1
BRBE A/cm2 0.6 0.7 1
BExREFERAE mg/W 0.6 0.3 0
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#* 84 PEM EfFaxfFBA%E - 2 X F B

I5H HAL 2020 2024 2030
BIIHE kWh/kg 55 52 48
CAPEX €/(kg/d) 2,100 1,550 1,000
CAPEX €/kW 900 700 500
OPEX €/(kg/d)/y 41 30 21
Hot idle ramp time sec 2 1 1
BN EFE sec 30 10 10
i AE %/1,000h 0.19 0.15 0.12
BREE A/cm?2 2.2 2.4 3
ETREERE mg/W 2.5 1.25 0.25

#* 85 SO HEFREAHBAYE - =2 b AR

1HH L=<Hivi 2020 2024 2030
KEK/IRFEL kg H2/ kg C 0.15 0.22 0.32
CAPEX €/(kg/d) 1,806 1,514 1,264
OPEX €/kg 0.013 0.011 0.009

EU TOKFRIET, FAERREENDOBELR DN FOIHRTT SN TNDR, NA 4~ AT
24k, £, KB HOKEREL BRI SN TV D, BEEEELZRT,
KD CAPEX 1. 2030 fECTH—HTm%HTdH D,

#* 86 /A A - BEFEMT ALK BAFE B AR

I5H i=Kiv} 2020 2024 2030
BhHHE kWh/kg 40 39 37
CAPEX €/(kg/d) 3,550/ 2,000 800
CAPEX £/kW 2,130 1,250 520
OPEX €/(kg/d)/y 410 130 45
B h 12 8 4
%Lk %/1,000h 1.9 1 0.5
BREE A/cm? 0.6 0.85 1.5
FEIE % 46 50 57
# 87 KIHEUKFERIERHFE H AL
15 H =K} 2020 2024 2030
KREESE kg/m2/d 1.13 2.16 4.11
CAPEX k€/(kg/d) 29.99 15.19 7.41
OPEX €/kg 1.17 0.59 0.3
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(2 - Ry B H AR
Iy = A b BARZ R T, BRI Z ARE L7 Abve 7 2 BRI IOV T b HAERRE D
SNTWVDHRMNA, HARLIFIRE#ERD

#*% 88 W= A b HAR

1HH L=<iv 2020 2024 2030
CAPEX #/87XH  €/kg n/a 10 5
CAPEX $&AE €/kg 35 32 30
CAPEX #i FATREL €/kg 750 700 600

WX v U7 OBREEZRT, WRILKEEFRERKASTY ) 7OMFEZBEL TS EED
N5, MfEEo BIE LR EINLTND

#* 89 WIEFY VT 2 X bEE

EH B 2020 2024 2030
BT HRILF— kWh/kg 10-12 8-10 6-8

U A= €/kg 1.5|<1.5 <1.0

* v U 7HEnx 3 X b (ARAE3000km)  €/kg 4 2.5|<2

Fyl) TERAIZRILFX— kWh input/kg H2 recovered 20 17 12

TR o 2 b, KFBIRR, RA VA7 EORELZRT, JEMAKSERHETIL, 2030 EIC
70MPa TOHk)N BAEZRE INTWD, KEDHZY OFEa A ME, 2 TOHREEITEN
THEME>RKTH D,

# 90 Wgiko A N E

AR EH By 2020 2024 2030
CAPEX ME /km 1.1 1 0.9
NATZ 4> BT S bar 90 100 120
KEMB % na 0 0
Fa—T7hL—F—EHE kg 850| 1,000/ 1,500
EHEH R Mo _F 8k Fa1—7hkL—5— CAPEX €/kg 650 450 350
BREH bar 300 500 700
KR L—3 —%iﬁ% kg 3500 4000 4000
AL H R b _E #sk ok b L —F —CAPEX €/kg >200 200 100
mmbv—7—$4wﬁ7 %/d 0.3-0.6 0.3 0.1
BERAKE U RE ton 300 700/ 7,000

BRIk & v 2 CAPEX €/kg 100 70(<20

R R IE) %mﬁ%ﬂb#7 %/d <0.3 0.1/<0.1
TOKARRS E 8 ton 80 350/ 2,800

TRAKMCAPEX £/kg na 50|<10

RAILF 7 %/d na 0.5|<0.3
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ZDOMOKFRLERE RO BEZ R,

& 91 PLSBE TSSO B

Ti% EH B 2020 2024 2030
TR e & an year 10 14 20
PLE#ET */LF—(30 to 200 bar)  kWh/kg 3 2.5 2
HRSE#E T )L F—(5to 900 bar) kWh/kg 6 4 3
FiETR Tt bR h 25,000( 40,000 60,000
OPEX/ XA 754 >~ €/kg 0.05 0.03 0.01
OPEX HRS €/kg 0.1 0.07 0.03
CAPEX it (PL) €/kw 1,300 1,000 650
CAPEX EH#Et#%(HRS) €/kW 7,700 5,600 3,500
P y 5 10 20
IxILFXF—HE St kWh/kg 4 3.5 3
BRI IXLF—BE Bt kWh/kg 3.5 3 2.5
KSR EUNREL % 80 90 95
BRIX B €/kg 1.5 1 0.5
BKFEAT— 2 BHEBE
KFAT = a VEREOZR, a2 X MERELZTRT,
# 92 KFEAT—va VEHHEBLE
HHE e I==Kiv2 2020 2024 2030
700 bar kWh/kg 5 4 3
TRILF—EE 350 bar kWh/kg 3.5 25 2
LH2 kWh/kg 0.5 0.5 0.3
700 bar % 96 98 99
AN 350 bar % 97 98 99
LH2 % 95 97 99
700 bar d 48 72 168
] 350 bar d 96 144 336
LH2 d 144 216 504
700 bar €/kg 1 0.5 0.3
AT FrXaAR b 350 bar €/kg 0.66 0.35 0.15
LH2 €/kg 1 0.5 0.3
700 bar person h/kh 70 28 16
FIEE 350 bar person h/kh 42 17 10
LH2 person h/kh 70 28 16
700 bar ke /(kg/day) [2-6 154  |1-3
CAPEX (200-1,000 kg/ 350 bar k€ /(kg/day) |0.8-3.5 0.65-2.5 [0.5-2
LH2 ke /(kg/day) |2-6 15-4 |1-3
700 bar €/kg 4 2
HRSESEa X 350 bar €/kg 2.5 1.25
LH2 e/kg 4 2
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70%3, Strategic Research and Innovation Agenda 2021 — 2027 Tl
- HE RN T RRRL AR
- fifam B
- Bl A U AR
- 2SR T
- EESRELE L (SOFC)
- EEAYREFE M (IR PEMFC)
- KFH—E
YA Tk R
B, st
S eety
DEIHAIZOWT, 2024 4, 2030 FEDOBHFE « 2 A F AEPHE SN TV D, REFDN S
Wr LT, 2024 FFICITHAE LSS D L Bbh b,
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4.2.3 BRNIZHEIT 29 T34 F—UB&ED PJ

z
BRI CHEIEEHEIZANTZP] 2y 7 T v 7 L THEINT 5,

W]

#* 93 EMFHLET V=7 b

N Clean Hydrogen -
WS AR il wFE o e S
77
DEMONSTRATION OF 4MW PRESSURIZED 01/03/2017
Demo4Gr d ALKALINE ELECTROLYSER FOR GRID BALANCING 28/02/2022 € 7,736,683 € 2,932,554 BRREB (TN Y) RRBEHLEN
SERVICES )
DELFZIJL JOINT DEVELOPMENT OF GREEN WATER |01/01/2020
DJEWELS € 41,967,250 €10,999,999 | EfREE (TN ! = J — LBl
ELECTROLYSIS AT LARGE SCALE -31/12/2025 ' AR (79 ) adds e
GREEN INDUSTRIAL HYDROGEN VIA STEAM 01/01/2019 -
GrinHy2.0 ELECTROLYSIS 31/12;2022 € 5,882,493 € 3,999,993| BfREE EERm KRS
HYDROGEN-AEOLIC ENERGY WITH OPTIMISED 01/01/2018
Hael 7,7 4,997,739\ B E (PEM FRBHRE
aelous ELECTROLYSERS UPSTREAM OF SUBSTATION - 31/12/2023 €7.793,995 € 4,997,739 RAREE(PEM) REBDZIERA
MegaSyn Megawatt scale co-electrolysis as syngas gene ation for |04/2021 - €7.785.794 € 4,999,449 BN RELERE AEH 2B
e-fuels synthesis 03/2025 (SOEC)
MULTI-MEGAWATT HIGH-TEMPERATURE
ELECTROLYSER TO GENERATE GREEN HYDROGEN |01/01/2020 - )
MultiPLHY 751,72 725|BRRHRE E e
ulti FOR PRODUCTION OF HIGH-QUALITY CHEMICAL  |31/12/2024 €9.751,723 €6,993,725 Refg&Ah (SOEC) AR
PRODUCTS
fishore h from shores 01/2021 -
OYSTER Offshore ydrogen from shoreside wind furbine / €4,999,844 € 4,999,844 | BARLEE (PEM) AKRELE—
integrated electrolyser 12/2024
01/01/2018 ; .
REFHYNE CLEAN REFINERY HYDROGEN FOR EUROPE 31/12/2022 € 19,759,517 € 9,998,044\ EBAFEE (PEM) FEEEM | KRB

1)Demo4Grid
AMW 7 U BRRIZE D, 77U v REEY AT LD IKEGE

<HEE>RAXTHER B R:20%, BRHEIRAE T min—max 325 BN D 2 7,

)L RAS — k20 57

112 Demo4Grid #E& X
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c R BRI, BBV AT LA —ZIZ Ty RRT Uy S —E R AR i
5k (—7&:%;0:75{/\‘*’7‘ YT =B R),
BRI MNE A ATy TIEL DT F IV ATRE,

Ll

<7uv=xs NERE>
DIADIKASIA v Y3 Aa Y%7 47 Fen Sustain A7 A X, Mpreis
Warenvertriebs, Instrumentacién y Componentes, 7 7 = > /KFEBFMH ., THT

Industrie Haute Technologie SA

<#EPIR >
RIESE T, 2022 4F 3 H 2 AICHLERA,

.

2)DJEWELS
Delfzijl T2EMMTORBEBEMRIC LD 7 U — 8k (X% 7 —)v) OBEFEE
CHAES = L X —HE (<52, 8kwh/kg, Ak:0. T2%/4E, TERHT1 25MW

K 113 Delfzijl T3 45

- 20MW HRSEFERZ 1E, 10OMW Ak ZHE5% L A7 — /L7 v 7 S & HAEAE,
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<Imvxs NEBRE
NOBIAN INDUSTRIAL CHEMICALS. Mcphy. Biomethanol Chemie Nederland., Industrie de
Nora SpA-IDN, Hinicio

<HEPRRL>
« Mjewels 1] THA 5T, IMW AKX v 7 ilBREALA

3) GrInHy2. 0
BUGRFT O FER- A F— N K D EfREAKFEORLE, 729kW
CHEES#®IERE ) 18kg/hr %= A |k 4, 5006/ (kg/d) . /KFE= A |~ T€/kg. Zh= 84%

GrinHy2.0

...... Future > grom waste Heat

Integrated Iron-

Renewable Energies Steam-Electrolyser Hydrogen Processing Annealing Processes Direct Reduction Plant And-Steel Works
Usage of renewable  Electrochemical hydrogen production Compression, drying  Hydrogen for reducing  Core aggregate of Integration into existing
electricity based on Steak from waste heat and injection of hydrogen atmosphere during  hydrogen-based, low CO, infrastructure and
into existing infrastructure annealing of  steelmaking of the future provision of steam from
cold-rolled steel waste heat sources

114 GrInHy2.0 #E&(X]

» Salzgitter ®EKFT TOHERE, WEKN O DPLRFADFREMEZIRD PJ

<Iuavxr NEGRES
P SALZGITTER MANNESMANN Y —5~_ Paul Wurth. Sunfire. Salzgitter Flachstahl.
Tenova SpA, i) - RB= X LXF—FBH (7T R)

HEPIR DL

SR BAE 84%iERk, JEEANFM 800hr MR, 67.6t AKFERLE, R X v 7 HLITTELLT
(15mohm. cm2. kh—1)

- 2022 4F 12 A O T £ CIIAFE 100t BLERIAR, —J5, A¥ v 7 BEFRIT Y 9 HE O
20, 000hr (Z7E®F°, 15, 000hr @ FiAZx,
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4)Haelus
BRRE TR EOLREILZX D T AT AORA%EERE
<HEE>EEMR CAPEX: 3M€/tpd, = /L —JH4% :52kwh/kg. 1. 5%/ year

)\RaggoviddaWindfarm

E l Wind Farm Main grid
substation
15 x 3 MW turbines
2,5 MW PEM 0,1 MW PEM
Electrolyser Fuel cell

30 bar H2 H2 supply for

different applications

H2 storage
tanks

System control

115 Haelus #/&[X

« FEFEFTIL. VU = — i dbiR D Varange #2585  BERLEVAG,

<F'mvxr NERED

SIntef, Varanger MBI/ ¥ . 7/ a—== K., NEL Hydrogen AS, KES Knowledge
Environment Security, Hydrogenics., ¥ > =74 K. Ecole Nationale Supérieure de
Mécanique et des Microtechniques, ~)V 7 #— /L&Y 7 —/ LT F K5, Fundacion
Tecnalia Research & Innovation, 773 =T K

SHEPIR >
- 7 v hEkiE, ROEERTE T, FEALEREBALA,
- FEfi# CAPEX:2M€/tpd, =R /LX—{H% :52kwh/kg, H1LF: 2%/ year

5)MegaSyn

FAETIHEE ST, BEZE CO2. KD SOEC ZHWT AT A2 lyE, A—A R 7D o
= by NEGHATCOFEEE, 1MV B,
<CBAE> 45{bER 17mohm. cm2/1000hr, JEHAZKER] 12, 000 FHERH

<z r FERE
Fr~—27 TRKRS, OMV, Paul Wurth, Sunfire. 77— TEK%F
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Feed stream
purification

ouv
oMV

0Ty

-—
-—

6 sunfire

Ty

P PAUL WURTH

o —

Stack
Solid oxide degradation
stncks analysis

Syngas

2-year demonstration of the 1 MW co-electrolyser system

HEPSR DL

116 MegaSyn #E&[X]

- JLEEME Sunfire HiE/LEUER 2, 000hr A,

- 25{t# 80mohm. cm2/1000hr

6) MultiPLHY

2y T )VE LD NESTE NA 4D 7 74 F ) —IZEIREMR (SOEC) ikl L COKkERLE

L. BRlzHW5,
< B>

B )14 # 85kWh/kg, HIERE KT < 1. 2%/1, 000 FHFfi

=  Process scheme

o8

Steam generation
plant & others

Refinery processes

Steam
supply grid

MULTIPLHY, 2.6 MW, ac

A
2z

Max. 3.5 MW, »c

| 24 MW,

Jlln “ High-temperature electrolyser

Wt (HTE)
o

1

1

H, grid (30 bar)

02MW, . | >60kgh @
Hydrogen processing unit
W LR ﬁwu) ~ 1% of H,

onsumption|

&

Natural gas

Existing hydrogen production unit

1@

<O

= 99% of H, consumption

Hydrogen load
balancing

Steam methane
reformer (SMR)

GHG emissions

117 MultiPLHY #E&[X]
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A=RE/ AN
B L OB R L —FE S ({A) . NESTE, Engie, Paul Wurth, Sunfire

ERRID
KIEA L v 7 OMPANE T, 000 FFE 2T, AFRER L, HELE,
CAPEX &3 D 7= 8> DY HAX; THE % BRFE.

7) OYSTER

e EJRT) & G DT LRSI IR, X E YT Grimsby (ZIRE,
<HAE>RREFRE 20m2/MW, AT F ARk 28€(kg/year), CAPEX 950€ (kg/day). 500€
/kw, TF/LF—{H% 51. 6kwh/kg

<Fuadxr FERE

Element Energy. Orsted Wind Power. ITM Power. Siemens

ERR I
KB RX 52 T, Y22 b—va VBT IVER, FEiEY A FRE Grimsby, United
Kingdom.

8) REFHYNE
EfiE 7k & ORLGMPT T H rTREME O FEM.  10MW FEfAZRR i % Shell R AT CHEMH
<CHEE>ZNER 52kWh/kg, CAPEX2ME/ (t/d) .

<Imv=r NERED
Sintef, Shell, Sphere Solutions, ITM Power., Element Energy.

SEERRIR L
1OMW PEM EEfER%fif e, BRI 7E T, Eiisrh,

— e T i

¥ 118 Shell 71> T F%/ﬂafﬁ CERE S - 10MW PEM B 7%
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Q)14 TS5 4 V&

NATITZAVEEP] 28y 77 v 7 LTRITT %, WTILhBEF PL ~DKFRRE 2%t
Gl L7eP] & LTAHZ— b L7eAd, HIGGCS 1E 100%E A a2 —FIZ A>TWnd,

—J5. CHJU 4Tl d 5723, [The European Hydrogen Backbone (EHB) initiative] Tl.
IRFARA T T A AFEPFEBAFTHHE ATV D,

F 94 AT BEPJ

Clean Hydrogen

W 2R 8 “IE o & e i BRE
HYDROGEN IN GAS GRIDS: A SYSTEMATIC VALIDATION |1 /01 /0050 _

HIGGS APPROACH AT VARIOUS ADMIXTURE LEVELS INTO €2,107,673 €2,107,673|/%14 754~ kFAHE 22T L%
HIGH-PRESSURE GRIDS 31/12/2022
TESTING HYDROGEN ADMIXTURE FOR GAS 01/01/2020 - HRBE T KREEH

THyGA € 2,468,826 € 2,468,826\ 1 X3k | - BRAEAL

Y APPLICATIONS 31/12/2022 e A R -
1)HIGGS

RIRT AINA T T A L ~DKFBIREINZOWTOHAMFEE 2B T 5
<CHAESTRL 4-6

= 8 < x<=10 Vbol-%

=B 5 <x<=8\l-%

& 1 <x<=5VWIl-%
0<x<=1\Wl-%
0 Vol-%

X 119 HA~DOKBZIREGZRATEE ELR)

Fmy=y NERE

T T 3 RBEANBHFEM ., RA A RGBS KRS, Redexis Gas, European Research
Institute for Gas and Energy Innovation, 7 w/X—ZA 7 4 Vs HEISE KT, RAUH
A e KIEFIR AW 2. Fundacion Tecnalia Research & Innovation
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ERRID
- PRERER R E ., RBRIEN, KB 200R G, AERIE. B - BRI WD, R
KTy B E A U,

« LiR— bk 2 %t Report on baseline, assumptions and scope for techno—economic

;\‘LL

modelling] & [Final document review on specific technical, RCS barriers, enablers
and innovations] AR INTWN5,

Attachment 0-4.pdf (higgsproject.eu)
D2.3-Final-document-review-on-specific-technical-RCS-barriers-public-pfa.pdf
(higgsproject.eu)

- [Final document] Tix, JREE 100%FE T ORI TEAFLBIHNT 5T~ 2 METHE Ry L AR —
P ENTWDH DY, CHJU D Approve (307 4 V7D EEIT/R > TV D,

2) THyga

BEfF D AT A B AR, RRT AZIRA TX HKFEOREZHE, EU OHAHEED
40% LA EE B HFERB XORGER T A6 BE. B, W, 7—%1V 7)) &
DN, =y Fa—HF—OF I HE A,
<HAE> 100 Aigz i

<Fav=s MERED

ENGIE, # > A7 A& % —. BDR. Gerg—Le Groupe BKJN H AWFZEFT. Gas.Be, T~
o ABMFSERT. DVGW( KA > A « K#2) . Electrolux Italia SpA, Ji1 /) « A=
VI e = EXJCIN)

THyGA consortium added-value

+  Dewelopment, calculations,
¥ Dcc measurements, laboratory
/‘ testing, expenments and
demongstration for energy gases

Gi E RG . European gas research group e,
THE RURGPEAN QAN \ Knowledge and test for
seseamch craur 3 s
increasing the hydrogen

concentration in gas

Gos operation system
—— . Theorstical ond experimental
- knowledge on hydrogen
CNGIC  tiaafon — a2\ ¢ e . . .
+  Mitigotion measures for b : i AP . DVGW e b I esﬁl_ng_, suTwng m’;
managing the effect of H2In NG 3 - Faschnss ?":; tg’:;gsequéc ucts

distribution of gas

= Transport or storage of = -
hydrogen gas or NG/H2 il 3 - +  Manutacturer and distributor of smart
Cea mixtures 3 — BDRTHERMEA GROUP climate and sanitary hot water solutions
*  Analyze the non-combustion — s ‘

related impacts when using

NG/H2 blend

Matural gas system operators organization with

E] Electrolux - Morufacturerfor — J X v ‘.’ different activifies related o gas use [incl. test

household appliances lak).
gas be

120 THyGa 7’1 ¥ =7 FEARE
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EHRRID

« 6WP (Working Package) IZ43H L CTiEE,

Wp1:
Wp2:
WP3:
Wp4:
WP5

TuYz bR AL b
7 AR A O

AR, LoD WP D72 D RGN — X Z R,
FIRIEZE, K 100 W TV DI FBUROFIE
FRATE & AL

32 Nt L

WP6: X o=l — g2, 77 hU—F_ ” Green Hydrogen” @ — K< v 71ERK
- K140 ORFEEIREFET,
- 40%KRIRA T, BEFEOMEZ W T OREMERER 2 K,

51

&% % 3

Wobbe Indexin MJ/m?

T
ot |

46

0%H, | . o
I~
5% H ) 0%H =
o 2 e o 2
: &
o/ ~—
10% H, . 5% H, g
o]
= 10% H,
20%H, . a
° O
i
&
30% H, 20% H, i
. < Wi, (EASEE-gas CBP)
30% H,
0.4 0.45 05 0.55 0.6 0.65
relative density
« CH; « RussianH « North SeaH

0.7

X 121 KFRABEEE, V4 v EROEHEE)

Q) ‘mAF 1) TEE
WIEx v UTREP] 2y 7 7 v 7 L THRITT 5.
—MRAIZ BU CIIKBEEEICRT 2 BRI A 774 CORHARHL, AN FT7A4 R
BE O Y AT D70 < ERL-VLITEL TV D EIEEWEN,
ALK FOIEHEEV ITTOH TV 5,

#* 95

AR v U 7 B PJ

Clean Hydrogen

BEHR E (et HARE WyE % L FAik wREH
7
HYDROGEN SUPPLY AND TRANSPORTATION USING ~ |01/01/2018 KEF YT (EHEANAR
B - Bk S RF
HySTOC LIQUID ORGANIC HYDROGEN CARRIERS - 31/03/2022 € 2,499,921 € 2,499,921 sS4 1) KRBT - EnX v AT LB
SUSTAINABLE AND COST-EFFICIENT CATALYST FOR {551 /1
SHERLOHCK HYDROGEN AND ENERGY STORAGE APPLICATIONS € 2,563,323 € 2,563,323 |/kFn i - BREE KEAHE S RT L%
BASED ON LIQUID ORGANIC HYDROGEN CARRIERS : | 2023/12/31
PRE-NORMATIVE RESEARCH FOR SAFE USE OF 01/01/2018 IKFRETEL - ik .
PRESLHY € 1,905,863 € 1,724 2771 KFERT—> 32 IR 2[4
LIQUIDE HYDROGEN - 31/5/2021 KEAF—vav EOVI RIS B4 - fEH

1) HySTOC

BHENA FTA R (PR D0 bz, DBT) & HW - KB HAEHAT O B 58
CHAES K SEFEE 1S018647-2, AKERFHH 336, 0006/ (kg/d). AKFE4 B 400, 000€/ (kg/d)
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A=REN/ AN
HYDROGENIOUS. HyGear. VTT £ffibfFZEfr. Woikoski., 7 U—RU B T7 L X4 X —K*%

SHEPRIR >

c T4V T RTOIEFE, H2 1, vy =2 b= hF—D Woikoski (k> T7 47
VRO oy aT CARE, KR IL, Hydrogenious 12X » CllE, KEX¥ U TIX. 74
V7 RO AR—I1ZHDH VIT Tk, Hygear & X A/KESBEEEEIC X 0 KE i,

- 2022 4F 3 AIZ5E T, AREWINEH = A » 350, 000€/ (kg/d) — BAEARREE, KFEOBEXE =
Z b 380, 000€/ (kg/d) — B AR, ShEHIIZZ VT,

c RV MV OBl T A MNT 4~5€/kg LRREm WO BIIC LA a R hE T
O ATHEME & FFA,

4,50
4,00 ®
3,50
Annualised CAPEX
3,00 Maintenance
u Labour
¥ ®
W 2,50 W Steamn
é ® W Electricity
c 2,00 W Residues
3]
g ) ® ® | HCl revenue
T 150 I— ® CH3ONa
= FecI3
1,00 ® Chiarine
® Toluene
950 @ Total production cost
0,00 — E— — — —
2000 5000 10000 50000 100 000
0,50
Production scale, t/a
1] 2 5% AN
122 DBT o= 2~ BESHT

FHENA RTA R ORFEEHRK Twth) 55 O KK (2, 300kWh/ ton) KHE/3BES AT LD
BH 7% & SZ5E (O 10kw « >200h) ,
CHER KFEITBERNR 3gHe/ g i/ 5y, Z2HAZR 90%, AR ZIRME 99. 8%, 3€/kg

<Imv=r NERED
TN s REBox VX —FEB S (L), 79 =— MmEdF2ET. Hydrogenious, /— A
U AH R, NA T K, Evonik Operations, 7V — KU b7 L{xP o #F—K%E

SEER DD

- RERT a h 3L EREREL
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Water
electrolysis
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Novel catalyst
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architecture
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catalyst

Testing & system
validation

F.,

Catalyst system prototype
demonstration in stationary unit
(>10 kw, >200h)
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B — )V A )L — T HHAFFEET. International Association for Hydrogen Safety, Pro-
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BIE ATESBIEE - U A ZBFEFR, Air Liquide, v U v 2 K%, FE2 U AR
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- 2022 FF 9 A ETICRIT 1 b a L OMEEE R,

- White Paper., Handbook of hydrogen safety:Chapter on LH2 safety., Novel guidelines
for safe design and operation of LH2 systems and infrastructure, Recommendations
for RCS(Regulations, Codes and Standards) DU AR I LT3,

e

Liquid & Cold gaseous release
Tightness defaulf, mechanical rupture. .,

Events O‘.
o

Immediate Delayed
ignition ignition
» =
@ Fire, insulation default.. Tank failure, Flame Flammable cloud
2 Tank failure, projectite...  projectile...
Q
% / \ l l Ignition
1] .
S Burst Fireball Flammable Deflagration
O withblast wave cloud ! Detonation
1 lgnition
Deflagration
| Detonation
a 4
8 Overpressure Radiative Overpressure Flame length Overpressure
E heat fluxes & Radiative heat fluxes
124 WALKFEOFHGH A A —
(4) th /EE th JF
Nz N CON N ° < N R <
HPEHTHBDE PJ 2 &'y 7 7 v 7 L TR %, 2103 HER, 2 TEMRTH D,
# 96 HupEHHEIE P
N Clean Hydrogen .
BEFR £FR(RRE) HARE HWYE s BT Jazbed HREH
EFEE(PEM) KRBUE
BUILDING INNOVATIVE GREEN HYDROGEN SYSTEMS IN|01/05/2016 KEML—T— KERETHL - Ek .
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IPEER
1BIG HIT

F—0 =—ffE(Aay NT7 2 R)TO, §J]) -« A E-/KBHIPERIE > AT L DBHF
<HABESHRS MHAME 10 -, KFERA T —40kW

166



A=RE /AN

T T d U KRBHETFFEI . Calvera Maquinaria e Instalaciones,

&FC &

2>, Shapinsay Development Trust, Community Energy Scotland,

Aoy b7 RkHE
g e AT T

wARTa el MY A— Y =—3EH 7L, Giacomini SpA. ITM Power., FRINASHH=
INVFXF— X — FTo~v—7 TRKRFE

PRI

*5FH (250kgH2 $53) DKFE ML —TF—,

> (75kw) 5EA%,

30kw KFERA 7 —, IMW EMIEE. 5 B FC /N

F_XL— g o, 202246 AT,

BIG HIT Grant
no.: 700092

- ~-_.¢

—

“epAY
gD f/ (J

H,IT

n:' ,hll‘ \ s
bee.,

CEVXRRETIL, B
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GBP fservice

]

M Giacomini H2 Catalytic boiler-Capital cost

B H2 cost

B Fuel cell stack-capitial+Operation fived cost

M Heat cost
N HBs-Operation- cost-fuel cell van
I FF5 Operation-Diesiel van

CO2 Cost

11__11.

M Giacomini boiler-Capital cost

W Giacomini boiler -Operation cost-oil
M Electricity cost

B HR5-capital cost

i Fossil fuel station-Capital cost

" FFS-Operation-cost-Diesiel

BIG HIT current| Replicated BIG | il for heating | il for heating |BIG HIT current| Replicated BIG

HIT in tha 5th
year

Heating demand

Conventional | Conventional |BIG HIT current| Replicated BIG | Conventiional | Conventional

including cO2 HITin tha 5th | electricity and | electricity and HITin the 5th transport transport
cost year heat cost heat cost year including CO2
including CO2 cost
cost
Electricity and Heat demand Tansport consumption
Scenario

126 H—rE 23 & NOKFE 1kg FH%) i

167




2) GREEN HYSLAND
Z2RA DO~ IANHETOHAERRE H2 = a2 27 A0, 7. MV EfE—FCV « N2 2
VH CHP, &), HA~DRE, KBFTERIAL 330t LU L,

<zl NE%E#ED Enagas, Redexis Gas. Hycologne, A XU 7 K4EK « BER[FEN A
EFEU T B F VKBRS, LT LA R VF—F5EFT. Gemeente Ameland. Enercy.
HyEnergy TransStore, Stichting New Energy, 7 A /L7 » R/ ¥ —[EfHA Calvera
Maquinaria e Instalaciones, AXA VIKFEWE, NV T VABERER, NV VTR
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- 2022 T, TN TARAT 4R FETT ST Vak& SNASDERT IV,
BRI BOHEM (Lo Zh—EN0) OBREFEMOEAD ALY B S, s EAR
202346 A, < &b 2 FEMITERHTIE,

- REBRYSITIE 6 2T

Pilot site 1: Lloseta Green H2 plant K538 E—PEM BAREIC X 2 /KkFERE, ki

FL—=F—=&, AT T A ~DKERA,
Pilot site 2: Municipal building in Lloseta, PREMEMIC L 5 CHP Z 5% & L CTHIH.
KFE FL—TF— Tz,
Pilot site 3: Cas Tresorer Station HANA T T A NIKFZBEZIFANT D, 7 2%E
AL, Dl b UFETITHEET S TIE,
Pilot site 4: Palma Hotel 50KW #kD¥XKlE ML CHP % 8 A
Pilot site 5: Transport applications at EMT bus depot F9 5H® FC/NAEA
WIZ 10 O FOV (AHHBR L 2L ) —R) A 7L< 2212 HRS BRIE T 7E,
Pilot Site 6: Port of Palma 100KW #k>#REFE M CHP %38 A

3) HEAVEN
AT o F IR CTORPERE Hydrogen Valley” &5 /L DS
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VT v RER X —WFEE ., 47 o Z KB FEHRLE . UV0 Vervoer BV, Lenten Scheepvaart,
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4.3 RKEICHITHEIRAFE. TOo ) FOEBKRAER

KK FZY 7T A F = — UAEEIZAT e el e LT RKEICB T2V 774 F =
— R D HEMBRRE, FRET e Y= ho#EmAERE L, HattEER L

FAEIZ BT > TlX, 2022 4F 6 H 2B S 4172 DOE Annual Merit Review and Peer
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L. N, 3794 F=—IRDFE Iy 7 22 LT, B LT,

4.3.1 REIZH T HE MR - P RE
DOE OFFICE of ENERGY EFFICIENCY AND RENEWABLE ENERGY,
Hydrogen and Fuel Cell Technologies Office 137K B# DO HATEHFE « FE5E PJ 2 30 L T
W5,
Annual Merit Review and Peer Evaluation X, fl4F 5 H~6 H Z AIZBME S v, lFED
TRy, BfRE R, AT, INEDOERZHBR LT 4 A0 v v a UMTbilb,
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B VAT DO AE O A8 L, FEEISEW P O 215,

107 Annual Merit Review Presentation Database : DOE Hydrogen Program (energy.gov)
https://www hydrogen.energy.gov/amr-presentation-database.html
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(1) KFHE
KBRS CIE 36 3 SN TH Y . BIEIE 2030 4£0 1 $ /Hakg,

tBER 2
NAF,2

129 JKFEHYE P, JFEBINGR

FE AV ENEBELINRTH D, BT, BEAMEBREA RO THY . —H, SeftiEo X 5
IR b B E LD,

NAFD 2L, Vv —2%5RE Lo, AW EROIZE,
EEEIE S OKRBRGEL, Wb A X o2 FRE LTEME L, R#EIL CO2 TIEAR
. =R LTHRE, EBIFI—RUF ) 77 A= bEIESE LS LT 5%

Bk 2 70 K FEAEFER IR DOEAN « BFEMESHT ATV, KFEAEI A FEZFHHLTWD, 7
Hydrogen Production Cost and Performance Analysis” D5 #4553 5,

1)Hydrogen Production Cost and Performance Analysis

F 324 Strategic Analysis, Inc.

M 0/1/2021-9/30/2024

BT H:$775,000

A 23— NREL INL &f# A — 71 —4

WL AR & 2 KB AEFERRIE OB « IRFMEIIT ZATN, KFEAE 2 X & FHM, Hiffdcs
DFER % DOEIZY 22 X v R 5, 740 Y &R, AEM FEMIZ D\ TR 5,
TT ) BREBLR 2 Ak 2.41 $ /kg(FE710.03 $ /kwh) [F3 1.79 $ /kg(7E 7 0.03 $ /kwh),

FREHE T T U AR ORI G 2 7R3, 7238, 1= A b OJFREALAY 2016 Y I A T
WTERY, BTl (77U =8 TERWVRICHEE DS LE,
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# 110 ¥ AT LREAHE(T VA U B

BEH BHAL 20215 | 20314
Plant Capacity (Rated) MW_AC 118 97
Module Power MW_AC 30 49
Rated Stack Input Power MW_DC 3.9 3.8
Number of Stacks - 7 12
Number of Cells - 450 450
Cell Area cm2 10,000 10,000
Rated Current Density A/cm?2 0.7 1
Rated Cell Voltage (BolL) v 2 1.7
Degradation Rate mV/1000 hrs 3.2 1.4
Pressure Cathode bar 31 31
Temperature degC 80 80
Specific Energy Demand (Stack) kWh_AC/kg 48.9 425
Specific Energy Demand (System) kWh_AC/kg 53.7 44.9
KOH Concentration wt% 40 40
Output Pressure bar 30 30
Gas Purity % 99.99 99.99
Stack Lifetime year 10 10
F 111 FATHR(T VAV AR
1HH ==Ly BZR7N 93k
Avg. System Electrical Usage kWh/kg H2 53.7 44.9
Avg. Stack Electrical Usage kWh/kg H2 48.9 42.5
Thermal Energy Usage kWh/kg H2 0 0
BoPElectrical Usage kWh/kg H2 4.8 2.4
Total System Price $/kWstack_input $610 $344
Stack Price* $/kWstack_input $353 $148
Total BoP Price* $/kWstack_input $257 $195
Mechanical BoP $/kWstack_input $158 $97
Electrical BoP $/kWstack_input $99 $99
Operating Capacity Factor (%) 97% 97%
Plant Design Capacity kg of H2/day 56,500 59,500
Electricity Cost ($2016)/kWh $0.03 $0.03
HEEDY -V VERD
# 112 KFAEFE A NG RO V7 Y ERE)
- Bk 23
Cost Contribution ($/kg)
Capital Costs $0.44 $0.22
Fixed O&M $0.31 $0.19
Other Variable Costs (including utilities) $1.65 $1.38
Total $2.41 $1.79
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130 /KFE#E PI, RFERINER

WTFhoT7—<b, fiEE LT [EEHHeavy Duty Vehicle)] ZiE->7-7 —~ 8z C
W5, AT —va UEEERICOWT S, HEHA T KREFREESROBRENITON TV D,
RA T T4 0%, WTILBEEE PLICIRG . 5/ L7256 ~ OB E-0R8 B R A,

RREMEC BT 2 9 21T > TV D 22 4R 2,

1)ANL-H2 Delivery Technologies Analysis

75 4# T Argonne National Laboratory

HiR: 10/1/2005-

HUAR B 5:$250,000

A 23— ANL, U.S.Drive, Daryl Brown

R K EBLE ORFFE M2 kRIS FEh, A BNE, EEHER G, 17T 4 0 KHE
AT =g v, KFEEWHITBET 5 ik & W
T
<A T T A UEEGHTRR . KSE 100%)>

TG R B 2 R T,

MR T E o3 A MRE T, BRI LY HIBIC K > Ta X PR SR E
o TND IR T DRAED VIX RRT AR T T4 L OFEET — X % b LR,
TEBICLY A MBRRE B D,

sl =Y — ke — Y — OB T | HIBGEN R E W, HIEAIIC AT New
England #iik(ME, NH, VT, MA, CT, RDi%, FFE&EpNbRanEEEe—I —%Xk0 ¢
2 A M EW—T ., Great Plain Hilii(ND, SD, NE, KS, OK, MN, IA, MO)ZE= iz
RATTA PRI AT, Z2d, W7 OHIE TS 7T A ITFEEDERIZSGE O =
A MEREHERD, v —V —flk LD HRE W,
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Levelized Hydrogen Delivery Cost [5/kg]

$2.00

$1.80
$1.60

$1.40

$1.20 -
$1.00 -
50.80
$0.60
$0.40
$0.20
$0.00

N T !

New England Mid-Atlantic  Southeast, Pacific  Great Lakes  Rocky Mountain, Southwest,

Northwest

Pipeline Region

» Station Size: 1500 kg/day
* Transmission Distance: 40 miles
* Distribution Distance: 10 miles

W50 MT/day 100 MT/day 300 MT/day

[ pistribution Component

|:| Transmission Component

Great Plains California

131 A T A T X DHkFE LD A b (HUsR])

$4.50
$4.00
53.50
$3.00
$2.50
$2.00
$1.50
$1.00
50.50
$0.00

‘ |‘ ‘ ‘l | ‘ ‘ ‘ | * Distribution Distance: 5 miles
25 50 100 200 400 800

B Tube-Trailer

Delivery Cost [S/kg]

Market Demand [tons/day]

WLH2 Tanker  m Pipeline (New England)

Preliminary

* Station Size 750kg/day
* Transmission Distance: 50 miles

M Pipeline (Great Plains)

132 JKFfET A f3A
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<SAT—Ta VR A b>
BV T AN=TOEREEL LI, AT —va U A b%:uﬂﬂﬁ Lo R2 ™7,
BEEER DO 2T — 3 3 d, 2020 AERFE TCTAT — 3 3 VEESNITHK 800kg/ H T, ki
22 MEMHID 7,000 $ kg/H x5 1 oow&ya&fiﬂf&ﬂéhm\
c— DA K FBEETL D AT — 2 3 13,2020 FHF S TAT— v 3 VREIFHI 1250kg/
ALLEEZ2D | §fE = 2 MEZM9Io 3,000 $ /kg/ H 26 500$/kg/ H it < iﬂﬁ%ﬂﬂz

Gaseous H2 Truck Delivery
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2)HyBlend: Pipeline CRADA Cost and Emissions Analysis

7324 National Renewable Energy Laboratory

HifHl: 10/2021-9/2023

T 5:$15,000,000

A 23— NREL., ANL, SNL, PNNL, Air Liquide, Chevron, DNV, Enbridge.
EPRI, ExxonMobil, GTI, Hawaii Gas. Hydril, National Grid, NING., ONEGAS,
PRCI, SMUD. Southern Company, Stony Brook Univ., SWRI

WL RIRT ANA T T A ANKRBEIRANT DBEORRG « R 2 792 > — /L DB
%%, DOE/lab tools (H2A, HDSAM, GREET®, RODeO) % N Tk, Zi1E TORHM
TIHRVEIFRAIC 7 4 — I A STz 7e, K0 — B HIE A A5 LT, KFRIRAD
f"*'i‘i—d))‘ U ME KFORGERFRIZ KR & AKFT D --FAETREE ORI RA »

BRTT A DFIH 75“]% =Y g0

*ﬁﬁﬂtfﬂ‘it*ﬂ/ﬂﬁﬁxﬁﬁkﬁ@f\ AEEHIRBEHI I b, WEHREZ LI, AT T4~
SDOEANRA » FETO GG Z il L7 R 27, GHGIFRLETIEIIRE ARAFT
A, EWORERIZA STV D,

= |njection emissions were calculated considering US electricity

mix (2020) on a higher heating value (HHV) basis
80

__ [ H2 production [ Transmission to injection 1 Total

- NG life cycle emissions = = - - cmcmmmmmaao
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(3) K FETE
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136 KFEATE PJ. ISR BINGER

WL DRFZENRER L D KEZ HD TN D, 1ZE A ENERBME RN S, a7 A A b
(HFHEBEMOFZERR S 2 & EN D, £z, KEEIETAZ VR RFT STV 5,
=R 77 AN—EFERESRIIL, KLz Fv—r b Liax M7 U5,
R, WRIAX v VT, X7 vE=7A., DME, R UFE L~ R TLhENoT-F %
U7 ZDbHDDMFHIPE T, LKFEOEMAY — I F DX 7 BZFHORIFE T &
W o e FREITEVVRF B IThIL TV 5,

R HTREE D 3 A FBNT D,

1)System Level Analysis of Hydrogen Storage Options

#3273 Argonne National Laboratory

Hif: 2009/10-

HLAE T 5::$500,000

A 23— ANL, PNNL, LBNL, HMAT., TARDEC, LLNL, H2IT. Ford

BESE: Rk DRI IR ST A Ak FoC AT S, (BT CHE R HE ] ) A o A — N RK pisk/ 7342
AIHEKFEA 7 R — R, MCH 7R P BRI/ KO FF-Afh

TR

<A FRE/KFE D MCH B - EWHEE = 2 RG>
WY—CA k5% 3.48 $ /kgHa, TX—>NYC # > —iifik 3.39 $ /kgHs, TX—FL % >
J — W%k 3.33 $ /kgHae,
BV 7 x =T ~0O MCH TOREMFHE R 2~ , HERAKEOLE, MW THRIE
T2 LN S MCH Bk MK 2 A N2> T\ b, 728, KF o TR I38kE %,

(T VAR > 1 —) ik,
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H, Export to CA (Oakland)

B Electrolyzer B Renewable B LHC Carrier
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X 137 BV 73 =T AT KEMGEMCH) = 2 b

<E R T A N>
EE 11.3~12.2 R/W/KkWh, kK 7.3 R/LU/kWh %, Wiatla =7, @EsTiX, &
—IR T AN—a R )N, BERIAMIFELTRERBINATWD,
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2)Hydrogen Storage Cost and Performance Analysis
J§F 4 Strategic Analysis, Inc.
HIfHI: 9/30/2021-9/29/2024

T :$699.964

A 73— Strategic Analysis, PNNL, ANL

B K BIE S AT AORRFESHT, 2021:7 5 A 8 N T v 7 OikA/TOMPa £4#;. HRS

T DO KETIE

el 70MPa/Typed 25 és

383 $ /kgHa., T0%MH—RL 7 7 4 /N—a R k,

# 113 HEHEH 2 2 METE)

D7KFE 30kg/60kg A > AR — MTH T AT LOHIR = A b B

IEH AItR/18

Storage System Type IV
Tank / Total Capacity (kg) 30/60
Tanks per System 2

External Package Dimensions Systems.

250 cm x 64 cm

Mounting Strap-Mounting
BOP Integrated valve and regulator
Estimated Composite Mass (kg/tank) 444
Estimated Total Mass (kgH2storage/truck) 1100

Safety Factor

2.25 (nom)/2.54 (eff)

Projected Cost ($/kgH2)

383

Other
4%

BOP
6%

Housing
6%

Winding
7%

2R¥. WOKITEIL, flix D — AR 2T 4 2 E L, T, $200~$800/kgHs DD

139 HEEHEEH 2 A FEE)NGR

b HRERE KRBT TN D,

192




3)Hydrogen Carriers for Renewable Energy Farm Application
%34 Argonne National Laboratory

HIR): 6/1/2021-6/30/2022

T H:$500,000

A2 s3—:ANL ., LBNL ., PNNL

WL AR ARER BT COWMARF ¥ ) 7(DBT X P bbb MCHIC X %k FHiE
BORT X Vi, 1I0MW ~A 7 a7 U v R TOKFETH 325 k>,

FREME: KFBRTE S AT DMK DB A NI, EEME 9 B2 Mkwh, EEHETIX
13 &> h/kwh

140 LOHC |2 X 2 A REE T = A b
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(4) A EHE i

FIEBEO T v Y= 7 M, 2B ENRTWD, N T v 7 NA Bl O ETTHEE,
T =2 —ER, . B,

Fo. BEFOKFEAT — 3 v R EER - ERAPFRROEMR, EEEECREES |
ZOHTAY—THRVMAENTND,

TRV HL X C O RPUESERE 2 R &2 FR T 5,

1)Demonstration and Framework for H2@Scale in Texas and Beyond

#%3:% " Frontier Energy Inc.

i) 10/1/2019-1/31/2024

TR $11,882,947

A 23— Frontier Energy. Air Liquide, CenterPoint energy., Chart . Chevron,
ConocoPhillips, Frontier Energy. Gas Technology Inst, Low-Carbon Resources
Initiative, McDermott, MHI America, OneH2, ONE Gas, ONEOK, Shell, SoCalGas,
TCEQ. Toyota, Univ. of Texas at Austin, WM

e

<ImTxl hA—)L>
= —1D

FCV OKFEFER & . 7 —F 2o & —AITREIE Y 27 L% [ CISATICERE LTl

mE’J CRNERS 2 2 & T, KRG A MR R/NRICIZ 2 51EE2 S <5, BRI, 3l
WG SN DKk#E 1 kg B2V 4 L,
=—/1(@)

BEAF DK FRGER A > 7 72 IEH Lzt 2 —A F U 70 FC FEERH & OVK

RAT— 3 VEME 5RO E, G, RERRERE L S— N —AREE L, Hilk

DRFFNEH ORI L OBREFIEZ FrET 5,

<RI TiE>

=N DT X P AKRFEA— AT 4 AL TOIGERR

A= NQ->TFNF—PE b GO, THFR P A b a—RA b HLT7ETORERERE
ERET Do AT =TI HRNE—=~DA B E2— A 77 - 85 - TR OFEI,
I, V—r a7 BN E T AR,

<iEPRHIRTL>

A= )L O—->EFERBR AT T, RIMORE, BRL, v Iab—a 27030 LHL
FEHmAHED BTN D,

= NQ@->T v — N, V—2 v a v 7 a2 RIRRE

ek, THRY A BEa—AX MK TX, Center for Houston” s Future & & = —2& F
KEMRHFLEZ2 Y | Shell, Air Liquide, Praxair, Port Houston, NREL., ANL, 7 %
ARF, a BN AEOBE 51T 2020 412 & 0 £ L 7=, [Global Hydrogen Hub |
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2)Waterfront Maritime Hydrogen Demonstration Project
%%3¢3#" Hornblower

i 10/2021-6/2025

Y5 $16,000,000

A 73— Hornblower, SNL. The Port of San Francisco, Air Liquide, NEL, IGX .
Glosten, Moffett Nichol

RS VREBRERIC 01T KK DAEPE, Ik, 36 K OVRBMILKS 0 B v eeM FE5E, FIE, #2
{E/F A —5’ . %ﬁw@%@ﬂé#o A )72 R & BT, 38 L OVKOEY D 7=H D
T2 M L—= 7GR A ER, K&K DK L IREFEID b DERE, %
Xt 77 v 2 aik,

MR Ty =7 FF— LMk /*“VO)EE‘?‘TEﬁEfF#fE\ N=UH A FDOWRE,
450barTypelll # > 7 Zi%E | BLHIFERE  KFMFE T =~ 2 /L ORETBAG, Bf#IX NEL
Mo 1.2MW, JEfiIL PDC oo 2 25—V ar 7Ly ¥ —Kx Kkl E
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%] 142 Waterfront Maritime Hydrogen Demonstration Project <5577
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a4 kv ek (1) 1D #58 A= B
Electrolytic Renewable Fuel Production Optimal Operation National Renewable Energy H2059 202010/13 NREL, University of California |1 7 # )L =7 T®electrolytic renewable fuel(7k#, X
Investigation Laboratory -2021/9/15 Irvine (UC) 2Y)DBAN, LREBOEE, BE~2035-2040
. K SREGE AT DB~ O R % Tl
Life Cycle Analysis of Hyd Path: Al National Laborat: SA174 2019/10- NETL,NREL, Z: DHEFAR .
ife Cycle Analysis of Hydrogen Pathways rgonne National Laboratory / EROEFIR GREET £ 5L % F /- GHGEF{
X Xcel Energy®RF HFEF (Prairie laland 1096MW,
X . . . National Renewable Energy . . s
Regional Hybrid Energy Systems Technoeconomic Analysis Laborat SA175 2019/8/22- INL,NREL,ANL,Xcel Energy Monticell 671IMW) & /A 7'U v FAL LT, kEEEETS
aborator
Y L OffifEE RiEb 5,
2021/5 AKREH QAT REME £ BENFE, VY - BA~NDT I
Analysis of Hydrogen Export Potential Argonne National Laborator SAL77 NREL.ANL
yets of fydrogen Bxp ¢ Y -2022/4 2 & BHELNGISR OB LI,
ANL, Strategic Analisys, B #)$& |kFREE~FAEEETDcradle-to- C2G)#EFH.
Cradle-to-Grave Transportation Analysis Argonne National Laboratory SA178 2021/10- - (,a egic Anallsys ® Lf; _ BEEDT cr»a' eto gjave ( . ) 9
TRLF—(ISAT) BEREOFM, GREETE 7L +EmFMHE T L
Advanced neTwork analysis of hydrogen fuel cell Automated
X X vl yerog Lawrence Berkeley National LBNL,NREL,Center for Transp. [ KEIFCEHMIC L 2AER v b7 — 2 OFHf, =il
vehicleS for goods delivery (ATLAS)—TCO of Autonomous Fuel Cell SA180 2020/10/1- . _
X Laboratory and the Environment (CTE) F—F—aAR BT R b EHE
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" . IPCCTAL 5T L5 "Global Change Assessment Model
. . Pacific Northwest National 2021/5/1 . e
Global Change Analysis Model Expansion—Hydrogen Pathways SA181 PNNL,ANL,NREL (GCAM) "Ic B 1T 2AKRER(WE, &k, FE. BEE)0R
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SNAAIZOH A & BARBEORFE, Ha B
Biomass Gasification Optimal Business Case Analysis Tool Oregon State University SA182 Univ, Oregon State TE/ s SARBEORE Ha R
EREETHET 5 Y — VOB,
H2X: A Tool to Run Green Hydrogen Business Analysis Scenarios in o L H2X Tool:h Y 7 A V=TI B\ 2 EHAEFREBRIC L 57K
University of California, Berkele SA183 UCBerkele: . - . n
Seconds v ot belomt y Y RUE O - EFEE T OME
KEYTI74AF - 04001y 2 — (S, . 8
Hydrogen Business Appraisal Tool University of Southern California  |SA185 Univ. of Southern California AE ’ - (B, B "

W OHE)ORE, R, BIRIHEY - Lok,

TuT=l hDOIH BT TAF == ZBEE L R RS A STV 57 Life Cycle
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1)Life Cycle Analysis of Hydrogen Pathways

%73 Argonne National Laboratory

WIf: 10/2019-
HAE ¥ 5:$250,000

A _R—: ANL . NETL,NREL, ¥R DO EH5

W KSR RUE AR D BRBE~ D

Bt

BLE TN oG R GHG

AR & DB K SR O GHG

204, GREET 5 /1% 7= GHG 2H,

ARG R B 27w

B OF — % 13, DOE A% LR35k 0 IR BRI HUEE, AFEAT PJ
DABEEFEORILT — % L LTV b b0 L Bbihs, CCS Ho SMR TH.
3kgCOs/kgHs % #5 T/ % 5 IRFIME D IEAVE S LTINS,

—J7. BAETREE I X 2 KFE &L 0kgCO/kgHe & 7T 41TV 2723,

FREIZ, &K

OENIRT L D12, RbFAEFARENIOHENFmWEBbius T A #HIXHICC)TH,
10kgCO2/kgH: Z i 2 TH Y . RFREREDO/N— R DOEI 2R L TND,
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2)Analysis of Hydrogen Export Potential
354 Argonne National Laboratory
i 5/2021-4/2022
P i:$175,000
A 23— ANL . NREL
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German Supply vs. Demand
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